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American and Other Machinery 
Abroad.—II. 


Editorial Ccrrespondence. 
EARLY INFLUENCES. 

Years ago Hiram Maxim equipped a 
shop here with American tools and in- 
sisted upon their being used by the Eng- 
lish workmen and in the proper way. 
After a time, owing to some labor diffi- 
culty, these men were scattered through- 
out the kingdom, and it was found that 
they were continually lamenting the fact 
that they no longer had the “Yankee 
tools” to work with. They had learned 
to like them and were free to say that 
they could do more work with them and 
do it easier. Thus, much missionary work 
was done, and most of those whose busi- 
ness gives them opportunity for observa- 
tion say that our tools do win favor when 
once introduced. One man, a dealer in 
American tools, told me a typical Eng- 
lish machine-shop 
come into his place, look over the tools 


proprietor used to 
in the show room, shake his head, say he 
didn’t think they would do for his work 
and go out. But finally, one day, he said 
he had a mind to try one of those Yankee 
lathes. He did so, and then tried others. 
and has since bought a great many of 
them and other tools as well, evidently 
for no other reason than because they 
gave satisfaction in use. 
OPINIONS-——-FLUCTUATION O} 
PRICES. 


ADVERSE 


The manager of the machine-tool de- 
partment of one London dealer told me 
he did not think there would be a perma- 
nent market for American here 
Referring to the fact that English build 
ers are literally choked with orders and 
annot at present take additional 
for delivery under six or eight months 
usually, he said he thought that when the 
3ritish 


orders 


tools 


ones 


condition had passed away and 


became anxious for 
would be driven 
competition of 


and 


builders 
out by 
English 
those that 
made here on American 
figure as manu 


American tools 
combined 
and 


1 
the 


tools pure simple 
would then be 
lines. His firm, however, 
facturers of the cheaper class of English 
machine tools and carry a stock of them 
in their store as well as of American tools. 


They do not own the shop (in the York- 


where cheap English tools 


shire district, 


mostly come trom), but market its prod- 
uct, and it is just possible that the wish 
may be father to the thought; or, at least 
that there is on this account little enthu- 
or appreciation of, 


slasm, or interest 1n, 


American tools. 

Another man who is well acquainted 
with the business and very friendly to 
Americans and their best machine tools 
seemed also to doubt the continuance of 
a general American machinery trade, 
partly because he thought the American 
practice of jumping prices up and down 
would be fatal to 
they are not used to such things and think 
that when they buy a machine to-day for 


business here, where 


a certain price they ought not to be asked 
to pay a penny more for it next year A 
of which he is 
They first put 


concern on the continent 
a director makes a lathe. 
them at a good price and found after a 


time that they could be made much 
cheaper. He proposed a reduction of 
price. His fellow-directors were aston 


ished that such a thing should be thought 
“But about all these 
people who have bought these lathes at 


of, and said: what 


the present figures? They will consider 


they have been cheated and will want us 
to pay them the difference on all the 
lathes we have sold during the past ten 


We can’t change our prices.” In 
fact, it is said that prices of the best Eng 
tool stable 
than with us 


years 
builders are much more 
that, in fact, no matter how 
best 


lish 


hard times may be, thi makers do 


not change their prices materially, if at 
all. 

This same engineer told me of a conti 
nental machine tool dealer who has 


good trade in American 


tools, mostly within the period of our re- 


worked up a 


cent trade depression, and who now finds 


that, after he has secured orders based 


upon former prices, he is informed that he 


must expect prices to advance, must 


pay cash and do various other things 


not previously required of him, nor in a 
cordance with European methods of doing 
This dealer declared his 


America, ex 


business inter 
tion of at once going over to 
plaining how business must be done here 
if at all, definite 
agreements If not 
possible to do this, 


and getting, if possible, 
and fixed quotations. 
then he proposed to 
business: say 


1 1 
whore 


wash his hands of the 


NUMBER 20. 


ing that varying prices and terms would 
not be submitted to at all by his custom- 
ers, and to attempt to do business in that 
way would involve him in endless trouble 
and difficulty 

Whether these Europeans can be in 
duced to tolerate our commercial methods 
as they are being induced to tolerate and 
even admire our mechanical practice is a 
problem which, perhaps, time alone can 
solve, but I should think there would al 
ways be a goodly proportion of machin 
ery buyers here who can be induced to pay 
the price fixed by commercial conditions 
prevailing at the time of purchase 


One prominent American machine tool 


builder who has just arrived here, but 
whose former visits to this side have ret 
dered him more or less familiar with the 


told me he did not think it 
t had been dur 


business here, 
would be so extensive as 
and that 


ing the past two years American 


tool-builders must in the nature of things 
depend mainly upon home trade for the 
He said that it was not hi 


anv Way 


next ten years 
neglect the hom« 
for 


e foreigners who would 


intention to in 


trade, and that if it came to waiting 


tools it would be tl 
and longest, so far 


have to wait oftenest 

is the product of his shop was concerned 
If this sentiment is general it will un 
doubtedly hurt American trade here, and 


perhaps, permanently cripple it, should 


business develop into a rush at home 
4 CASE POINTING TOWARD LARGE AND 
PERMANENT BUSINESS 
There are always rocks which can be 


steered on to, however. and it is the busi 


ness of those who sail to steer clear oO 
them; it is my present business to point 
out such of them as are vi ible, and that 
they can be successfully voided is, per 


das in any other 
of Messrs. Chas 


the pioneers in the busi 


haps, as strongly indicate 
way by the recent doings 
Churchill & Co., 
ness of introducing American tools in thi 
We have before 


growth of theit 


market referred to thi 
business dur 
I learn that it 


forward by leaps and bounds 


phe nomen il 


the past f¢ Ww vears and 


is still going 
and 


American machines 


During a recent period of si 


exclusively in 
small tools 
months their sales amounted,in their Lon 
donand Birmingham branches, to $625,000 
and it has been found advisable to increase 
their capital stock to $250,000 in order to 








AMERICAN MACHINIST 


no means be despised by 





572-18 
handle the business In doing thi re chanics employed in the same lines. This p ated orders for then Not only the 
rvanization Was necessary, ana amone 11 iprovement In wages Isa powertul tactor proprietors, but the nen ilso like then 
e new board of directors is found the in the demand for good small tools 0! all eee 
ame of Mr Herbert hamberlain, who kinds A BROKEN STEAM PIP} 
very prominently connected politically Over thirty peopl are employed n the | do not know to what extent it as be 
dso with the Birmingham Small London house of Chur hill & Co. it come known in America, but here | have 
ctory and other English manutac handling the business, and there are ate wen eo published regarding a break 
tring establishmet the significance o or nine in the Birmingham hous Phe which occurred in the main steam pipe 0! 
ving in the tact that a man thus d cable reely used in ordering goods the w York” when about two days ou 
; N | f ] j 
{ terest » manufacturing here nd. besides tools, there are such items as from New York, from whence she satiea 
iould ter a presu iblv thoroug ex 1 tons oO \met m <teel in single o1 on March 31st There was quite ¢ dently 
t ( the busine n all its be Laos | oy lo - rake) fag no disposition on the part ot the otticers 
| 
£ put F lerable capital into it used in t construction of bicycles to be communicatl egarding the a 
nl Crim ({UITY on that point Mit Chas. Neat who so a pronee! the dent, but the cts seem to be that crack 
ul niet e that their busine ark of introdtt K neaslcuia bach eis developed in the r4-inch copper main pip 
ould stil ( own a satisfactory i! er tare at 112 Queen Victor within one of the stoke-hol ind in su 
F ent evel d there been no demand bree enthusia «tata Geli n the place that it proved impo sible to eitl 
1 the bievel ctor because other ture of the busine effect temporary repairs O1 shut lve 
nutacture are ill the while more gel In ecognition Oo i feature oO the busi which would have re lieved that section © 
CoO ny to ippreciat \mert 1 ‘ D! iou . P erred to \lr Harry pressure though 1 SIOW down ol ibs 
M At thie e time the trade witl Wharte who d charge of the ex ibit hour and ha duration too pl 
e fact ot only been grat! oi the London & Northwestern Railway or that purpose Phe | ng ste r 
\ ¢ 1 ) brought track 1 P shit t Chicago nd fterward worked dered the stoke hole unten bl nd tl 
ther line on of the fact that thers n the Pond Ma e Tool Company compelled the abandonment + t | 
1 ( miter inge ol ¢ on nd others in America heen re three furnaces—perhaps mor te 
( ( na ibout of wor en ent] ¢ iploved Chut | the t draw! by n up throug 1 
th othet es Nile Tool Wot n establishing the entilator and « ped clo to t 
{ by Amet too nd te ae Ir W.S. Accles, whose consid if the upper de enshrouded by 1t 
’ ice t 1 r cconomu vy le Je experience \met in shop ind luring the re under of the rvage, tile 
{ cir own wot \n equent manage ae ae ne team thus wa ul t that « 
{ pread of reputation do ee ‘ eee Pree oe toke-hole d be bandoned 
‘ { 1 ll | of too hi wil dou ‘ted x t mpos b to ep up Cae 
t 1 imous | b eat advantage teat } result 
rit r Americ Steat ’ the f ; 
Y | { one ol ; 4 LONDON SHO! throug ri nt tice to the 
pl ISH ra R Hoe & C ne oO ” hie g some I vi vi yholst 
yx An ‘ been puttit n Amerie ee te and gold decoratiot \ good 
{ r n its personne | met ads « oO vy fi that lin o t 1 tl 
OOK rric it Churcl espe V nd w orivil y equipped et @4 vho attribute t to the tt t our 
‘ i milling-cutt a nd tirely with Whitworth tools—at ong thet . ns Pp . bout 1 t 
ere mea Cwile the Unites o-calle crow planet wl re the ost ttle i l n four lay 1 
St n the nds of othe rees the tool at the end of « rere port at each end of their ru nd are t 
I » l oO ) \n ent of the bed and planes both wavs It ept almost constant OUTS that 
nN crometer ¢ lipet t iPpre | \\ 1 about 30 veal old howevet ind the ther s not u ent try or th l 
ere, but o| ~ Mev" seen if hie iter planet of the me make cut one was nspection an t nu I 
iles of the mount to 15 to 20 pel day sales: \ portion of t] shop vee ted iven then eT M 
They go mainly into the hands ot | ngl in what was built years ago for a pin Ta London, April 17¢] 
workmen in the bicycle and other facto torv.and the original engine room 1s ibout A A A 
" and are found to exert her the sani as first fitted up 4 double beam engine oO ; 1 ‘ 
; Phe « ulatio wonde ‘ 
educating and refining influence which 1 thout 200 horse-powet driving by spt a eer ee ae iti 7 ays 
. well recognized result of their genet rears an underground shaft which turns ow in order. The operation of lique “— 
os : a a ye one : i - “ ene a5 Or yormtions per minute, ie air has become a tolerably fat — 
ke Kasia ee omnes — lrives, by bevel gears, at the same speed Phe cost of the liquefaction upon a c 
Ipon inquiring why they were not made vertical shaft & inches diameter whic ercial scal fg sett 
rere T was informed that it was simph t each floor has bevel gears to drive thi As to the storage and transmission ott 
lye nse If 1 : lv ft on} ] : ie ¢ 1 
) ' pce hear so Ri : a pile . iriou “a eee 4 speed of 100 Tr rors liquid when its temperature must See eee 
“a ie ale ee es sg e engine house comprises the at more than two hundred degrees belo 
ges vA — see rame of this engine; the winding stat ro. it will not easily be believed to 
wh the use Ol such tools and on ae vVavs are of stone, built nto It, ind the ae re 1] ca . | 
yracticable ol rontabdle 
count of the development of the bicycle — ceiling ts of the “most modern” construc . ) 
factories. wages have shown a tendency — tion I-beams with brick arches between a 4 A 
to advance, and now frequently reach 50 then It is about seventy-five years old Something is being don France 
hillings. or about $12.50 per week tot Che engine is still used in case invthing ipplying the gas engine to boat propt 
tool-makers, while for other leading hands ippens to disable the more modern Gal sion. A boat 100 feet long and feet dratt 
wages are still higher. To-day T have seen loway which is regularly depended upon has been put on the Havre-Rouen Paris 
some published figures of wages paid in This isea shop where American (Bridge line The gas is carried at about 85 
the ship-building and allied trades in the port Machine Tool Company's) lathes are pounds pressure, and a two-~ ylinder e 
north of England, which wages would by — used along with Whitworth’s. They like gine of 40 horse-power drives the boat 
(American me the American lathes and have given re about 7 miles an hour 
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Factors of Safety. definite dat 
The following, from Circular No. 15 of ready sorting 


the Division of Forestry of the Unitea “S'*: edge 


. y ) 

State Depat ( \or u 1 s 

S iN e 1] 1Ti¢ \ yu re 

i 

t 

t s ie »p 

“Ty ¢ ] . 
I ) 1 tte ) 9 
that the ) rt sate s used 
( \ » ( ) 
1 


‘gh Cs eee ee i Bicol 
e factors o ty Automatic Stud Machine. 
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dean ‘ y add to 
( guess h vn particular gues 

te ot satety s the CXp 

mM of ynorance or ic oO nfid Nn 

fa P 
¢ ‘habil ) ues ) reng 

Iponm wi r cle sigt vy roc’ | Fig. J 
retner \V in absence ) lata upon 


’ i $ . FEEDING THE STOCK 
which to inspect the mate! With 


arge number of well d 
oupled with »W dye ) julia ually " ) 1 st | 
tative as well as qualitative influences o traight ste mds, a mbet them a 
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the dropping stud or any chips cannot 
lodge upon it. Provision is made for tak 
ing the last 


that it will not interfere or clog the ma 


care of end of each rod, so 


chine. Similar operations go on 


A little rotary 


upon 


each side of the machine. 


pump keeps the work flooded with oil, 
the base of the machine forming an oil 
tank The double machine as shown, 


makes 7,000 bicycle chain studs in ten 


hours. For rollers or pieces that require 
drilling, the operation is usually somewhat 
slower. The knee can be run back for in- 
specting or gaging work, and all parts of 


the machine are easily accessible. 














ig. 4. GRINDING 


Machine Grinding—II. 


BY C. H. NORTON. 


lr the best results the 


grinding machine, it should be well sup 
different 


obtain from 


fixtures for doing 


Che 


attachments, 


plied with 


kinds of work makers are very 


generous in their but even 


if they were disposed to supply them, 


it would be impossible for them to 


know al! about every shop's — needs, 
and what is required to do its work 
in the grinding machine I have seen 
much work done at a disadvantage be 
cause the arrangement furnished by the 


makers was not suitable for the job, al 
though just the thing for its intended use 
It would be just as sensible for a shop to 
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always get on without a universal chuck 
lathe-maker did not furnish 
lathe. 
that no other machine tool is so lavishly 
included in the 
We all 
expect to supply the milling machine and 


he necessary 


because the 


one with his It is probably true 


jurnished with fixtures 


price as the grinding machine 


lathe with t tools; we supply 


different tool for nearly every piece Ol 


work done, while we expect one wheel, 


one follow rest, one water guard, etc., to 


answer in the grinding machine for all 
kinds of work 
Fig. 4 shows a machine fitted for hand 
ling large numbers ot certain line of 
| 
} 
| 





TAVPER 


PIECES 


ground were 


rhe 


a small amount, so that a follow 


work. pieces to be 
tapering 
lia few only were 


rest could not be used 


to be ground no rest would be required, 


but it became necessary, when deep and 
rapid cuts were taken and accuracy of size 
was required, for it is true that the ability 
wheel to maintain duplicate meas 
increased if the work 
Where work 
is being ground satisfactorily as to surface 


be 
the 


or the 


lents 1s greatly 


uren 


is kept steady under the cut 


without if supported it will 


that 


support, 


found the wheel will duplicate 


size more surely. This is because the vi- 


bration, although enough to make 


} 


bad 


crumble the 


not 
sufficient to slightly 


of the 


work, is yet 


, ; 
surface wheel 
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Vibration or “chatter” of the work is the 
trouble if the for 
understood. A 


cause of much means 


avoiding it are not well 
planned and made machine is provided 


with sufficient speed changes to overcome 


this trouble Should a piece ol work 
show a mottled, spiral, or “chattered”’ sur 
face, a change of speed of the work will 


usually cure it. But if a radical defect ex 
ists in the wheel, nothing can be done to 
remedy the difficulty except to provide a 
suitable wheel. The wheel journals must 
also be a very tight fit in the boxes, and 


there should never be a hump of lacing in 











the wheel belt, no matter how heavy the 
Wheel 
1 a 
P Brass or | 
PL Wood 
a 
—_— 
r ‘ 
4dmerican Machinist 
Fig. 5 
‘\ 
E Wheel \ 
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Fig. 7 
STEADY RESTS. 


} 


machine be. Rivets are also bad 


Che belt 
sewed smoothly 


may 
spliced, glued, and 
soft Phe 


machine must also be well made to pre 


should be 
with lacing. 
vent vibration of its own parts. The most 
common difficulty, however, is the vibra 
tion of the work itself 

In addition to the change of speeds it is 
necessary many times to use a steady rest 
steady 


rest, the 


kinds of 


low 


There are two distinct 


rests; one is known as the fol 


other as the spring rest Che follow rest 
point of the 
the 


work regardless of the 


remains opposite the cutting 
The 
1 


same point of the 


wheel. spring rest remains at 


position of the wheel If the work is to 


be straight and is long, the follow rest is 


best 
tance from the wheel, it serves to size the 


Remaining as it does a fixed dis- 


work, thus enabling us to grind slim work 
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straight, that would otherwise be forced 
and to 
There is another use for the follow rest: 


from the wheel made “chatter.” 
the sag of the bar sometimes causes it to 
grind large in the center. This is some- 
thing over which the machine can have no 
control. The operator must help it by 
manipulating the steady rest, giving it 
sufficient pressure to hold it against the 
wheel at that point. Small work 


often be forced away from the wheel by its 


will 


cut when near the center, so that a rest is 








Fig. 8 GRINDING A LONG 
necessary even though no vibration is pos 
sible. This refers to a small difference in 


With 


the follow rest it is possible to always bear 


size between the center and ends. 


upon the surface that has been ground. It 
the to be the 
cannot be used. This is where the spring 


is taper follow rest 


work 
rest comes in. The reader will readily see 
that, this rest remaining in a fixed posi 
tion relative to the work, must bear upon 
one point of the work only; and that be 
fore the piece is ground at all it will pres 


against the surface as the lathe left it, 
which may be eccentric, and never just 
round. Now, if it were rigid like the fol- 


low rest, Fig. 5, and moved against the 


work by the screw 4 as shown, it would 


fail to reach the work as soon as the wheel 
This 


had cut away the suriace would 
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cause a chatter until it could be forced 


against the new diameter; it would then 
be very difficult to do so without changing 
There 


perfections also that might be leit by the 


the size of the cut are certain im 


lathe, that would prevent round grinding 


if this rest was forced against it as the fol 
low rest is 

Fig. 6 shows a section through a spring 
The shoe A the 


the 


brass, 
fit 


; presses 


rest. is made of 
end FE 


work to be ground 


is made to approximately 


} 


The spring / 





URVED STEEL TUBE 


shoe against the work, causing it to 


the 


follow the work and keep close in con 


tact with it. The work, when revolving, 
endeavors to climb up on the shoe, keep- 
ing the pressure upon the surface C; thus 


the bar is supported on the underside 
Che spring allows the rest to conform to 


considerable variation in size of work, 


nd also allows the work to be eccentric 


The shoe of both this and the follow 
rest should be made of brass or wood in 
order that the revolving work may wear 
it away enough to always fit the constant 
ly varying size. Brass is best as a rule 


but wood is used when brass is found to 


scratch the surface, as it sometimes will 
[The shoe should have sufficient surtace 
to last well, but not so much as to retard 


the wear mentioned above When ex 


traordinary steadiness is required, 


7 should be used. One like this is 


/ 


like Fig 
=} ' the rk in Fig 
nown in ne WOrK in ig. 4 


position on 


Che shoe for est should always be 


spring ft 


ot sufficient mass to absorb small vibra 
tions, butshould move freelyin its slide,the 


touch with the work 


gulated by 


When such a shoe is fitted up it 


spring keeping it in 


he pressure is re the thumb 


screw 


should first bear on the underside of work 


well The wear will soon fit it to the 
work and it will always be firm under 
neath rhe cuts shown in Figs. 7 and 9 
are made to reduce surface and maintain 
the fit: also to allow free flow of water 
around the work. Shoes should never be 
V-shape. The reader will no doubt see 
why a V would not give round work in 
every case 


An interesting example of this form of 


steady rest is shown in Fig. 8. The work 


here Sa long steel tube of curved con 


tour, being much larger at one end than 


the other, so that a follow rest could not 
be used. Being a tube it was very difficult 
to et nd “ thout the best Suppo t I: 





Spring 











4 
Ci UD 
Fig. 9 
FORM OF SHOR 
g shows the form ot the sliding weight 


Wood was inserted to bear upon the tube; 
the whole moved very loosely in a guide, 
the spring in center of each sliding weight 
keeping the shoe against the tube. These 
weights were about thirty pounds each; 


sliding 


this, resting upon surface, ab 
sorbed all jar and the tube was ground 


easily 


Fig. 10 is a front view of a machine 


showing the special water guards. The 
adjusting screws for spring rests can be 
seen projecting through the front. Fig 
II is a rear view of the same outfit. The 
work in this case being curved must be 
ground by a form Che edge of the steel 


former that controls the wheel is the light 
bar a in Fig. 11. Fig. 8 shows the tube 
resting in the wood shoe 
A a A 
High ettciencies are constantly being 


shown for the various types of impulse or 


tangential water wheels some tests 


made at the Ohi 
“Cascade” wheel give a mean efficiency of 


88.77 per cent., the 


o State University, of the 


range being only be 


tween 87.06 and 91.85 he water pres 
sure used was about 70 pounds, or 160 
feet head, ind the revolutions of the 
wheels about 320 for 38 inches and 425 
for 26 inches, the former developing about 
75 brake horse-power and the latter 
ibout 40 
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Figs. 10 and 11. GRINDING CURVED PIECES 
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The World’s Aluminum Output. 
United 


forwarded to the 


Eugene Germain, States 
at Zurich, 
Department 


the 


Hon. 


h 
has 


Consul 


State the following 


report, 


relative to world’s output of alumi 


num: 
rhe 


aluminum production in the dit 


ferent countries, together with the hors« 


power employed and the daily capacity o 
each plant, is given in the following table: 


United States of America Av. Dally Product 


Pittsburg Reducing Company, H.P. Kilos. Lbs 
W orks at Kensington, Pa 1,600 906 1,993 
Works at Niagara Falls, N. \ 1,600 1,000 2,200 

Switzerland : 

Alum. Ind. Gesellschaft Neuhau- 

GE o<ccen 4.000 2.270 4,904 
France: 

société Electr. Met. France, at 
Lapraz. — seen 2500 1,360 2,992 

Societé Ind. de VAlum. at St. 

Michael..... 2,000 1,134 2,495 
Total ei 11,700 6.670 14,674 


rhis is almost 6,700 kilos (14,700 pounds), 


annual 


giving at present an production 
of about 2,000 metric tons. The output 
during 1895 was about 1,200 metric tons 
\ considerable reduction in the price oi 


addi 


tions and increased horse-power capaci 


aluminum, on account of the new 


ties in course of construction in works 


now in operation, and the contemplated 
erection of new plants, is imminent. In 
the British 


Company has purchased the Irish bauxite 


Great sritain, Aluminum 


pits for the purpose of manutacturing 
aluminum at Larne Harbor, near Bel 
fast. The same company has bought 


water rights at Foyer’s Falls, Scotland, 
where a 4,000 horse-power is at its dis 
position. 

The newly made addition to the “Neu 
hausen”’ Works, which is to be operated 
the Heroult 
operation, add 2,700 kilos (5,940 pounds) 


by system, will, when in 
to its daily production. A German-Ameri 
can syndicate have projected the erection 
for the 
num, at the Falls of Sarpfoss, in Norway 


Che 


estimated, 


of works manufacture of alumi 


water-power disposable there, it 1s 


produce 10,000 horse-power 


and the plant is to be ready for operation 


sometime in 1898. If they utilize 5,000 


horse-power, a daily production of 3.000 
kilos will result. 
Further, the 


*“Neuhausen” Company 


is building new works with water-power 
te produce a_ 10,000 horse-power, at 
Rheinfelden, Swit erland, ind has also 
acquired water rights for similar pur 
poses at Lend. near Gastein, Austria 


se new additions | Rheinfelden. 6,000 


Fe Ve r’s Falls 


Phe 


horse power 3,000 horse 


power: S irpfoss Falls. 5.000 horse power) 


s well as the increased horse-power ta 
‘ilities, projected for the plants now 1n 
existence, for 1897-98 (Niagara Falls in 
crease of 7,100 horse-power: St. Michael 
4,000 horse-power), will in the year 1808 
j . a oe 
with an aggregate capacity tor all the 
plants of 33,000 horse-power, turn out an 


average of 109.300 kilos (42.460 pounds) 


liv. Te 


evident that the price 


1 


lailv. or 5.790 netric tons annu 


becomes, therefore 
f aluminum will fall 
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Fixture for Milling Circular Work. 


BY ED. SNYDER. 





\bout two years back an order was 
placed with the firm w \ e write 
s connected, to de chine wo oO 

oC imbe f sprockets and « 
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PLAN OF CIRCULAR 
t were not u ) na bend t ec wort 
Wel is the number ol ¢ pt il sprockets 
Ww t} — ( ( ps I ipidly n 
eased, it W emed necessary to adopt 
some other means of machining; so the 
writer was instructed to go ahead and de 
vg device tor n illing ther 
Fig. 1 is a view of the device, looking 
directly down up t Che length of the 
ed e 7? x 10 nches A cle nd Wa 
les oned to be sed 7 i No - [Pp l 
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and 3) is used to bind the part a and bd 
tightly on block b’ after the cutters are 
into the work a sufficient depth. 

The spindle S is of cast iron, 4 inches 
diameter and 9% inches long in the bear- 
ing. The thread on head end is used for 
special holders when sprockets or seg 
ments are to be milled, and the taper hole 
in spindle is the same as in the large-sized 
Garvin universal head. The screw /! is not 
absolutely but is used as a 
matter of safety when doing heavy work. 

The worm wheel w is a tight fit on the 
spindle, and is keyed to it by a straight 
key; this gear is held in place by an ad- 
which, when properly ad- 


necessary, 


justable nut 1, 
justed, is locked by small screw 0, be 
tween which and the thread on the spindle 
is a copper plug. Two hard brass wash- 
ers are placed between w and h and m 
and h to prevent abrasion, as it was found 
necessary to adjust nut m very tight on 
used for ad 


some work. Screws 111 are 


and screws eeee for a lock 


igainst 17%. Legs r and r’ 
t to t’, and are joined in center by web 


justment, 
extend from 
v, Fig. 2. The worm for rotating w is of 
steel, and runs in an oil pan, as shown in 
Fig. 1. All the working parts are pro 
tected by a metal case, so arranged as to 
be easily removed. The worm k is squared 
on outer end to receive a wrench, as it is 
necessary on some work to feed the fix 
ture backward, especially on segments 
when machined in a holder. 
due to end-thrust 


The exces- 
sive friction on worm 
was overcome by means of ball-bearings; 
one bearing is pinned to worm k, the 
other is adjustable and is locked by nut 
g. Rings of hardened steel are placed on 
either side of casting 4, and are prevented 
from turning by small pins, two in each 
Che worm wheel 3 is in motion as soon 
as the miller is started. This wheel can 
be removed in case a different feed is de 
sired. It is fast on hollow spindle 5, by 
| 


means of a nut and key. 6 is a clutch 


7 is the movable part 


4 


and is pinned to 5; 
of clutch, and is prevented from revolv 
a feather. After setting the 
cutters in to the proper depth, handle 9 


ing on k by 
(Fig. 1) is moved to right, and clutch 7 
engages puts in the 
main spindle of the fixture through k and 
is held in mesh with 6 by 
3. The teeth of 


with 6 and motion 
w. Clutch 
spring plunger x, Fig. 
these clutches have an angle of 15 degrees 
on a side, and at this angle do not show 
any inclination to spread apart. 

The casting 10 carries the worm, pinion, 
gear and yoke 11, and can be adjusted to 
or from spindle 5 so as to allow different 
sized gears to be placed on spindle 5. The 
small bracket 12 
of the feed shaft, and is replaced by either 


prevents any vibration 


one of two others—one when the fixture 
angle between 30 degrees 
and the other when the 
fixture is at any angle between 60 degrees 
and go degrees The 
pinion and gear are free to swing in the 
bearings 13 and 14 (Fig. 2) when released 


is placed at any 
and 60 degrees, 


yoke II, worm 
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from bracket 12. In the feed mechanism 
there is nothing to prevent rotating the 
spindle of the fixture in either direction, 
as in some kind of work it is more satis- 
factory to have the cutters cut down, 
especially where the rim of a wheel is very 
light. 

To this shop (C. W. Crary & Sons Co.), 
doing a great variety of work, especially 
gears, this fixture has proven a money- 
saver, as it can be operated at a small 
cost, and yet produce accurate work. The 
writer does not contend that this fixture 
will compete with a special gear-blank 
milling machine, but trial has shown that 
it will turn out 100 per cent. more work 
than an engine lathe, and more uniform. 


Chicago. 
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the superiority of workmanship, excel- 
lence of finish, and prices which steadily 
and easily compete with the best Euro- 
pean productions. Not alone to these 
causes, but the generally good reputation 
of our mechanical inventions is wide 
spread. While this is a fact, it 
fact that there are details of many indi 
vidual inventions that are entirely un 
known, and frequently when the attention 
of Europeans is called to some labo: 
saving device, the reply is made that it 
has never been heard of before. 

Optical demonstration of the practici! 
usefulness and economy of any appliance 
is nearly always necessary to induce 
investigat: 


is also a 


European manufacturer to 


England has catered to this fact, and has 
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A European Distributing Center 

for American Machinery. 

To U.S. Consul H. P. Morris, at Ghent. 
Belgium, we are indebted for some prac- 
tical suggestions that are worthy of 
earnest consideration. In his latest report 
to the State Department he calls atten 
tion to the fact that American labor-sav 
ing machinery in all branches of industry 
is taking the lead throughout the world 
of manufactures. The this 
are, the quality of the material employed, 


reasons for 
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Fig. 2 


SECTIONS ON CD AND EF OF 


FIG. 1 


a great advantage over the United States 
on account of location, and we must not 
that it is with England that we 
have to compete for European trade in 
The 


a showroom in his own estab 


torget 


machinery. English manufacturer 
opens up 
lishment and 
cousins to come and inspect his machines. 
If the amount to be saved by the adop- 


tion of some process or appliance is of 


invites his Continental 


any importance, the possible Continental 
purchaser will readily agree to make the 
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requisite trip to England to investigate, 
and if he is convinced he is that manu- 
facturer’s client thereafter. 

This is the point at which we are at a 
disadvantage; a possible purchaser will 
not go so far from home, as a rule, to 
make his purchases. It is 
have been slow to grasp, but one that is 


a fact that we 


nevertheless true, that we must take our 
wares where we hope to make our trade 
if we ever intend to extend our trade out- 
side our own borders; if we want domestic 
prosperity we must compete for foreign 


The not 


only still open for American goods, but 


markets. Continental field is 
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British trade; 
ior Continental 


tor as a distributing point 
trade, 


brought into direct competition with the 


we would be 


British manufacturer in his own markets, 
where he has the advantage of being at 
home. 

points of 


of the 


Paris is better from some 
center 


the 


view. It is nearer to the 


Continent; is at the heart of French 
people who admire anything that bears 


But 
enter our goods into Germany, for with- 


the name “American.” we desire to 
out German markets the attempt to reach 
European consumers would only be half 
from 


not, 


completed Germans will 
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Fig. 3 


SECTION 


s, te extent, an unexplored, un 


worked field, awaiting the first occupant 


a great 


The best way to overcome the difficulty 
of distance is to open up headquarters for 
\merican goods in some Continental 

ity. Where shall it be? It 
city that stands at the gateway of the Con- 


must be a 
tinental markets, and must be easy of ac- 
cess from America; and yet it must be in 
industrial 
time be 


region, and 


the best 


the midst of an 
must at the 
tributing point for other countries on the 


same dis 


Continent. Only four cities present them- 


selves as a solution of this problem 
London, Paris, Berlin and Brussels 


lon would only be suitable as a center 


Lon- 


ON AB OF 


FIG. 1. 


go to the capital of a country that 


cnoice, 


they recognize as their great Continental 
it would therefore be impossible to 
Paris the 


any other than Latin Europe, for by so 


rival; 


work through for markets ol 
doing we would not only cut off the mar 
kets of Germany, but also those of Russia 
Roumania. 


Belgium and 


Berlin would be a more desirable center 


than Paris, but the same objections that 
obtain with respect to Paris remain 
with regard to Berlin on the reverse 


side, and the necessity presents itself for 
a neutral ground, and only at Brussels 
can this be obtained. We have direct lines 


of steamers carrying machinery from all 


American ports to Antwerp and Rotter 


dam in from twelve to fifteen days, and 
here is the place where German and 
French merchants will meet in a friendly 


spirit which need not be harrowed by the 


thought that by increasing its trade im 


portance they are in any way giving 


Brussels is only 
distance from the 


Northern 
from North Germany 


strength to a rival 


great manutac 


short 


turing centers of France and 


Belgium is a cen 


ter of Continental industry Belgia 


manufacturers are willing and anxious to 


adopt any ideas, provided it can be proved 


that they are of the very best; and not 


} 


only the manufacturers, but 6,500,000 in 


habitants of Belgium are ready to wel 


come our products, goods and manufac 
tures. The field is open, and through this 
gateway our trade may pass into the larger 
and broader domain of the entire Conti 
nent 
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of Electrical Machinery, 
Brush Holders. 


BY A. R. 


Repairs 


HARRIS 


machines the constructio 


In modern 


of the brush holders is such that very littl 
trouble is experienced with them, but 

the older apparatus, of which a conside: 
able amount is still in use, tl part 1s tre 
quently the sources of annoyance, an 
sometimes serious troubl Truthfulls 
speaking, it cannot be said that the com 
mutator and its brushes reached a thor 
oughly satisfactory stage until the intro 
duction of irbon, and woven. wire 


brushes. Previous to that time, no mat 


ter how free from sparks the brushes 
might be, the commutator would be sure 
to cut and wear out at a rate that ren 
dered its renewal a rather expensive mat 
ter—in fact, the principal part of the total 
expenses of repairs. With either wover 
wire or carbon brushes, the wear of the 
commutator ts reduced to such an extent 
that, if the sp rking 1 not excessive t 
will not exceed one or two hundredths o 
an inch per yeat 

Many of the old-style bru holder I 
so made that they do not properly sup 
port the brush, and on tl unt ren 
der it difficult to adjust them to the 
non-sparking point This defect can be 
illustrated by the ud Fig I, in wl ! 
it will be seen that the holder 1s quite 
distance away from the surface of th 


commutator Owing to a bel 


formerly entertain t unless. th: 
brushes were very elastically supported 
thev would chatter, and bounce off th 
commutator, it was thought that locating 
the holder at a considerable distance fron 


the surface of the commutator, and allow 
ing the 


would be advant: 


brush to project unsupported 


Expe rience 


igeous 


hown that such is not the 


however, has 


case, for unless the brush itself is de 


cidedly stiff, the friction of its end against 


the commutator iround in the 


direction of rotation as indicated by the 
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lotted lines The more it is pulled 
round the tighter it becomes wedged, 
iJ the greater the friction—hence, the 
ter the wear This is not the only 
litficulty, but, as will be seen from. the 
figure, the position of contact is also 


ited forward, and therefore the spark 


ised 


ne is incre. 
holders of this kind can bs 


the 


Brush 
reatly improved by attaching to 
brush in place, a 
piece of spring about No. 20 or 
No. 22 gage, as at B, Fig. 2. This 


should extend to within about one 


plate «f that clamps the 
brass, 


show1 


riate 
uarter of an inch of the end of the brus] 
A » \-C 
Neca’ 
D 
— 
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Ame 


Fig. 4 


vhen the latter ts projected far enough 


out of the holder to rest on the commu 
*tator at As 
to this angle, at which the brushes should 


be well to state that it is not 


an angle of about 45 degrees 
Set, it 
desirable to make it any less than 45 de 
the amount 


may 


gre< because by so doing 


surface covered is in 


‘ ffect ot 


ot commutator 
the 


sparking and _ slightly 


and this is to in 


the 


reased 
reas reduce 


the voltage. A good plan to follow, and 


generally used, is to 


the 


one which 1s very 


brushes from 


off the 


reverse the position ol 
ends 


c¢ Id 


time, so as to wear 
both 


as shown in Fig. 2 


time to 


with a taper on sides like a 
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Sheet metal brushes should be di 


carded, and either woven wire or carbon 
The latter are in most cases prefer 
the 


used. 


able, as they work just as well as 


others, do not wear down the commuta 


tor any more, and, in addition, are much 


cheaper. They cannot, however be used 
in every case, owing to the fact that their 


current is considerably 


carrying capacity 

less than that of copper, and therefore thx 
not 

the 


carbon brushes 


brush holders may be large enough 
| 


to admit of using proper size Phe 


section ot should be 


cross 


One In } rf €ve¢©ry 40 m 


af 
\ 


ibout peres ol 


urrent 
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Fig. 2 
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Fig, 5 


COMMUTATORS. 


REPAIRING 
holders of the shown in 
not well adapted to car 
the 


maintain a 


Brush type 
Figs. 1 and 2 are 
brushes, because as carbon is 
elastic, it 


tinuous contact with the commutator sur 


bon 


not will not con 


face, unless the latter runs perfectly true 
\nother 
rather brittle, they are 


objection is that, as they ar 
liable to break off, 
considerable 


the 


and if this should occur a 


amount of damage could be done to 
commutator, and to the armature wire at 
the commutator end, as well, by the ex 
cessive sparking that would momentarily 
take place. Danger of this kind can be 
almost entirely removed by providing the 
plate B, Fig. 2 


but in this case it should 
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be made thicker than previously stated. 


so that it cannot spring. To make up fo 


the lack of elasticity in the brush, a piece 


of rubber can be placed in the holder, 
under the brush, and then, as the support 
on the upper side is the point of the clamp 


ing screw, the brush will be able to vibrate 
to a slight extent, in consequence of the 
elasticity of the rubber, and thus 
pensate for any irregularity in the surtace 
of the commutator 

\ common defect in 


, . 
kind shown in Figs. 1 and 2 1s, that thes 
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Fig. 3 
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Fig. 6 





do not hold the brush so that it cannot 
swing out of place if the nut that 
stud C in the yoke D should work 
The the 


yoke, as shown in Fig. 3, by 


secures 


the 


] insulated from 


the bushing 


own | 


stud is 


oose 


not si 


E, and also by two washers, 


one on each side of D In many ma 
chines the friction between the variot 
parts is all that prevents the stud fro 


rotating, and it naturally follows that 


1 1 


the clamping nut becomes loose, the stud 
will slip around, and if the position of the 


brush holder 1s such that its center of 


gravity can drop and draw the brush away) 
This 


} 


rT 


from the commutator, it will do so 


as will be seen from the figure, would 
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the result if the holder on the lower side 
of the commutator became loose. When 
the construction is as explained in the 
foregoing, it can be improved by inserting 


two pins, as shown at / and G, Fig. 3 


Phese pins should be made of hard rub 
ber, or fiber. Their action is so sel 
evident that it does not require any 
explanation Phe will not prevent th 
clamping nut from becoming loose, but 


it does work loose the stud ( will not bs 
thle to rotate out of place, and the most 
that can happen will be that the brus] 
will begin to spark excessively, and at 
effort to remedy this will at once result 
the detection of the looseness of the stud 
The best position in which to hold 
arbon brush is perpendicular to the com 
mutator surtace, as shown in Fig. 4, anid 
this style of construction is adopted 
nearly all modern machines intended for 
carbon brushes. In some cases the brush 
is given a sl 


ight inclination, it being be 
lieved by many that this prevents. the 
humming noise, and also renders the 
running somewhat smoother; but in any 
case the deviation from the perpendicular 
is very slight. The advantage of this type 
of holder is that the brush is pushed end 
wise against the commutator, and as the 
pressure is applied by a spring, the sup 
port is elastic, and enables the brush to 
follow the unevenness of the commutator 
surface 

There are two ways of making these 
holders, each one of which has its sup 
porters. The difference between the two 
is shown in Figs. 4 and 5. In the former 
it will be noticed that the brush is held 
between two springs, while in the latter it 
is not. Those who use the spring type 
believe that it prevents the brush from 
chattering, their argument being that, as 
the brush cannot be made to fit snugly 
in the holder, it will wobble back and 
forth unless the springs are provided 
Those who'do not use the springs believe 
that as the commutator rotates continu 
ously in the same direction, the friction at 
the end of the brush will cause it to 
assume the position shown in Fig. 5, and 
that it will stav there. This view appears 
to be well confirmed by practice. The ad 
vantage of the simpler construction, over 
the spring type, is that the brushes ari 
less liable to stick in the holder, as th: 
lo not have to be forced through closely 
ntting surtaces, al d there fore the pressure 
m the end can be considerably reduced 
nd still be sufficient to insure a good 
ontact 

Whenever anv dittcultv is experienced 
with holders of the v: riety shown in Fig 
$, in consequence of the brush sticking 
and thereby failing to feed down fast 


nough to maintain a perfect contact with 


he commutator, the experiment of re 


oving the springs can be tried; but in 


ich a case 1t would be necessary to either 
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A movement of the clutch to the right en- 
gages the lead screw, while a similar turn 
te the left 

with the 


engages the pinion g, which 


meshes the feed 
rod a and thus drives the feed strongly 
and positively. The speed of the feed rod 
and of the feed is thus only limited by 
the range of the 
A list of the feeds which the vari- 


pinion upon 


screw cutting change 
gears 
ous gears will cut is furnished. It is in- 
tended that the gear drive shall be used 
for strong, coarse roughing cuts where 
more power is required, and the belt feed 


When the 


gear feed is engaged the feed belt is us- 


for light work and finishing. 


ually slipped off 
A A A 
Case for Small Twist Drills. 
The is for holding 
small twist drills, and should be a con- 
It is made 
of cast iron with a cover that closes with 


case here shown 


venience in many tool rooms. 


out slamming, having a spring-balanced 


hinge. There are sixty pockets for num- 


bered drills from o to 60, the por ket for 


16 and that for the 


The pockets are all 


the former holding 
latter size about 200. 
numbered and the size of each drill is also 
given in decimals of an inch. It combines 
also a drill gage, having a hardened and 
accurately ground steel bushing for each 
size, and figures also tell the drill to use 
for all the standard taps. The 
made by Weiss Brothers, 286-290 Graham 
street, Brooklyn, me 
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Letters from Practical Mlen. 
Lathe Spindle Chucks. 


Editor American Machinist: 

In the issue of March 25th last, in the 
article entitled ““A Gear Blank Arbor,” I 
recognize an old friend, although I have 
different 
notice the different ways in which it has 


case 15S 


used it in somewhat forms. I 
used and suggested in the article 
and it 
to describe some of the ways in which I 


been 
referred to, may be worth while 
have used it 

Instead of threading the arbor or bush- 
ing as you have shown, I have made the 
an end on it, 


The 


screw has a collar and shoulder upon one 


bushing as in Fig. 1, with 


through which is a hole for a screw. 
end; a nut with the thread drilled out was 
put upon this end and driven up against 
the shoulder, riveted and pinned with a 
the the 
against which the nut bears be- 


spline pin in manner shown, 


shoulder 
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ing just the proper distance from the col- 
lar to allow the screw to turn freely with- 
out end shake. This gives a positive mo- 
tion either way, on or off, and is quite 
simple and inexpensive. I have found 
no trouble with one slit through the bush- 
ing, provided the bushing fits the hole in 
the gear blank. I prefer, if there is much 
variation in the size of the holes of the 
blanks, to have extra bushings with screw 


Spline Pin 
— 


le aN 
a! 
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Fig. 2 
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Fig. 3 
SPINDLE 


LATHE CHUCKS. 


the 
very uneven in 


attached, attempting to stretch 
bushing to holes that are 


size; but a partial revolution of the screw 


not 


should be necessary to bind it upon the 
I always key the bushing on the 
irbor in the slit as shown. This prevents 
the screw turning it and helps to preserve 
its truth, by ensuring its going on again 
in the same place when taken off. 

simple disks of 
It is well, 
final turning is 
done, an arbor with a cast-iron flange or 


arbor. 


Many small gears are 
metal, and are often quite thin. 
then, to have, when the 
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collar forced on, as shown in Fig. 2, and 
this manner of holding gear or other 
blanks lends itself completely to this form, 
as in expanding the bushing by turning 
the screw a slight endwise movement of 
the blank takes place, which causes it to 
be not only tightened on the arbor, but 
also forced up against the flange. I do 
not consider this method of holding gear 
blanks or disks as proper for roughing 
cuts unless two arbors are used, one each 
for roughing and finishing. 

Gear blanks cannot be too true. This 
may be an improper expression, as there 
can be no degrees of comparison for 
truth, any more than for round or square; 
but there are different degrees of eccen 
tricity, and the finer they are in a gear 
blank the better. If they are true, that is 
better yet, and as to what they should be, 
I have realized in some shops the full ex- 
tent of the old “truth is 
stranger than fiction” fully as much in 
gear blanks as other things. The rough- 
ing cuts are apt to destroy the truth of the 
arbor to some extent; so after roughing 
the blanks, put them on the finishing 
arbor; but keep them back on the bush- 
ing far enough so that they will just clear 
the flange for facing off the first side, 
then turn them around and put them on 
the 


saying that 


so they will be forced up against 
flange, which, having been turned true, 
makes a sure surface to bring the blank 
up against. The reason I do not bring it 
up against the flange the first time, is 
because any slight inaccuracy left after 
the roughing cut would cause the gear 
to be sprung from a natural position, and 
when taken off it would be neither true 
nor the sides parallel. If when the gear 
blanks are strung on an arbor to have the 
teeth cut, one of them has sides which are 
not parallel, when the nut is tightened 
the arbor is sprung and the entire string 
thrown out of truth. 

A proper amount of clearance should 
be left in the flange to allow the bushing 
to come through the gear blank a little, 
as shown at b, Fig. 2. I have used this 
method of holding in as many forms as 
the different shapes of the pieces to be 
operated demanded 

I had at one 
brass pieces, like that shown in Fig. 3, 
to be turned all over on the outside, and 
the grooves shown cut inthem. For these 
I used the form shown in Fig. 4. This 
style falls under the criticism of your 


upon 


time a large number of 


“philosopher” as being too far from the 


end of the spindle, but I think in many 
cases it will be found sufficiently rigid. It 
will be seen that this construction was 


necessary, as the end of the piece was 
closed. 

The screw for binding leads through 
the knurled nut at the back, the 
spindle end, which is tapped out to re- 
ceive the end of screw at this end, splined 
to receive the point of a pin driven into 
the mandrel at this point to prevent screw 
nut 


near 


revolves. This hole was 


turning as 
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drilled beiore the arbor was slabbed off 
The nut is drilled with four pin holes for 
turning 

lhe 


very similar to Fig. 1, 


outer end of screw is arranged 


making the head, 
which in this case is a thin washer of about 
thickness, 


’% inch riveted upon the end 


\ spline 


nut in Fig. 1 


of screw, as the 
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tapered hole fitting the end of the screw 


A pin in the face plate and spline in screw 


prevent turning when binding, as shown 


handy rig for hold 


at a, Fig. 5. This is a 


ing thin cutters, collars, rings, etc. This 
form may also be used with a tapered 
projection and means for binding as in 
Fig. 1. When the knurled nut at the back 






































Fig. 5 


i 
a 
1 
LATHE 
n here as in the nut is, of course, un 
essary When something stiffer ts 


form shown in Fig. 5 can be 
d. This is an iron casting, and screws 


ind here a 


ctly upon the spindle end, 
g bearing and good fit are made of the 
rew, so it can become the arbor upon 


ich the blank is turned. 
The screw end is tapered as s] 


a split ring in which is 


rrounded by 


SPINDLE CHUCKS. 


being out of the way. a still closer ap 
proach to the spindle end can be mad 
which adds still more to its stiffness. For 
some purposes the flange can be dis 
pensed with. This simplifies it some, as 
shown in Fig. 6. I e used most of the 
forms for nine or ten years, and I know 


; ; 
they have been uses them, 
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Editor American 
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ol the copy book 
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made, even when 
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Way. 
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ind important rec¢ 
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through pil ) ket 
the one wante¢ r wi 
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Cutting Standard Screw Threads. 


litor Amer 


’ 


M 








S84—350) 
proximately one tenth ot the pitch, as 
your correspondent suggests | ae & 
Toronto 
[The above is not our meaning. In the 
first place, the nominal external diametet 
the re should also be the actual 
liameter of the finished screw The flat 
emaining at the apex of the thread, both 
t the top nad at the bottom, should be 
one-eighth of the pitch, and it should be 
easured o ine parallel to the 
e screw If the pitch ot the screw Ww 
inch, thet e width of the flat, both «at 
top and at the bottor should b 
1-64 inch Po cut a Tr-ine 
! 8 threads to the inch, o in 
t the blank should be turned 1 in 
| rete? he \ tool 5] ould be ground to 
ngie ot f » degree the point houl 
) ound off ic nga ‘4 64 inch vid 
1 e thread uld be cut to such 
ept ( tlat pac 1-04 1! 
dk upon the iter points ot the thread 
reference to the hight or the dep 
re ( ‘ rl if T perpendi 1 
1 ) ed ( ind ny ( 
uite apt to be misleadin If it 
( t 1 W tlie ctu a I 
thre ay ’ ’ | 1] Li¢ t] ( id 
t > ‘ lit t] ‘> 1 1 t 
Diameter of bolt iets 
No. threads per inch 
Thus the er of t botte of 
I al ) ‘ da dl , 
1.299) 1 
I 537 rch 
Che threac not first cut rp bo 
e toy nd at the bottor iiterward 
latt ff t top and fillin n the bot 
Oo bye Ise vhile we neht d t 
first operation, w ould not do the oth 
» we do neither, but cut the thread 
uch way that the flat top and botton 
vill be secured by the regular operatior 
or cutting without ny docto 1g Lite 
irds. } 
A A A 
Centering Lathe Work. 
Editor American Machinist: 
The accompanying sketch ) 


ethod of centering work tor turning 
vhich has been used with ina d 
cess, both as to time required and quality 
of work produced 

Fig. 1 represents a lathe chu holding 

piece of cast iron with a conical recess 


little 
] 


larger than the pie 
be 


mainder of the sketches wall be 


turned in it, a 


of iron of to centered: the re 


Stee 


quite plait 


to the practical machinist who has eve 
made use of the square center for thi 
ime purpose The drill is made fiat, 


and 


which is also tlat, with cutting edges on 


is a continuation ot the countersink, 


the sides as well as end 
The drill is held in a socket made for 
the purpose, or in the ordinary drill 


chuck in the dead spindle of the lathe 
The point of the drill should be tempered 
a little above spring temper to insure a 


degree of elasticity \fter adjusting the 
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bi 
the 


\-rest bring 1 or steel to 


to 


centered into the right position, with 
running, the 


the left hand, is placed 1 


lathe end of the piece ( 


held 


conical cavity B and against the rest / 


n tl By 


DM, drill, 


by 


need not require any 


simple drilling in t 


having 


mM) 
mM 
1 . 
he ore 


marking for position 


a side 


May 


Ore 


lin 


t 


20, 


1111¢ 


iry 


cutting 


edge to t 
another advantage is that suc 


shafting can be 


1897 


than the 
Way, alt 
ne 


J | 
N WOrTK 


the right hand feeding the drill against as cold rolled steel cen 

the piece. The friction in the cone being ¢ red periectly true, and ordinary roun 

sreater than at the drill, will cause it to steel as near as I-O4 Of an inch Pieces 

lye As soon as the drill begins t that would require two to handl the 

ut. the left hand w ve at liberty to reg ordinary way, have been centered by on 
{ { . yh ‘ ) | 1 n th Va) I t tua \ 




















Fig. 3 








CENTERING LATHE WoORntK Ol 


piece 


1 
with t 


metl od, by 


he 


rr id spindle, and with 
or the back elevating screw. Care shoul ing in the chuck, stoppt 
be taken in starting that the rest J) 1s each chang 
little back of its proper position an This method cannot b 
brought up after starting until the piec ge by tl SS af 
runs true Che lathe need not be stopped = quires some skill and 
to change ends, for the instant that the Operator, and when 
pressure ol the drill is relieved, the piece amount of such work t 
C stops, and should be grasped by the economy to let the 


the drill 
this method the 


left hand before drawing out 


It 


center — 


will be seen that by 


finished at one 


5 shows the 


irrangement 


judgement 


; 
( 


there 





apprent! 


better man do it 


) us 
r the dri 
oT ti 
— 
ithe tor 
to advan 
¢ but 1 
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s a larg 
done, it 1s 
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Welded Steel for Dies. ird as we could work to advantage and — blacksmith g 
Ixditor American Machinist: very fine-grained nd we accomplis new how, but w ' to th 
[ wish some of your readers who are his by using se pe tage Ol s¢ a peas 
die-makers would tell us what kind of ected stove-plat ) tii xture ‘ 
steel they have the best succes with tor Wi il pi ised to note t tL tlhe Sal lavOrite Tee ited 
die work I don't in th ike stomers wl lt ade t 
tec whic they 1S¢ becaus i O et Ist { t se tw e 
tol ) rijt t ) nite< < \ sO r “ 
‘ ~ ~ i iin a 
lumn; but wha mea let mces sp O 5 
ey have Dette Wi l velded lp ” ’ 
iron and h tee l I they 
| er thre t die I t bot a 
kinds ind | have t m1 ] t ’ ’ | | 
yet which is the best t \ 
\ ‘ 
L lixe the weld ips eht r ; 
i dies ) {| me 1 tT hy ( 
th that k ot d vl } 1 
ir-stec [tis the & di we put Cast IRON 
the most wor to, and that w r st A A A 
nxious about +} r ive ls the ’ ¢ e 
zs Fair Play for Tool Steel. 
viselal, Phe « sat lt that sins > \ 
omg Lditor American } nist 
\ I Ip s ( 
; ae p ist 
~ hey A , 
‘ x | 
t 
A A * 
Fastening Emery Cloth on Iron. 
~ ( Tt 
l Tlé 
Die 
' 2x14 \ t ) - 
ese Lie 1 ) 
( WoO! a 
ress ‘ 1 : 
pre (| { « cit 
be 1 to @ 
on the rye , iv bro dic : LAW! 
‘ \ tiie 
kers i O1 , ' / : - 
“tse ot wear ou _— = 
t tt v years No American Machinery to be 
| L. Lucas : sa tae ls ‘at re : eee . 
Tor € species 0 Used on the Panama Canal. 
a» A & Te ‘ ; eee Se es ; 
Cast-Iron Bearings. extinct Pompe ss ilies Minataaanan 
Editor American Machinist: rut To oue 1 better come to the eee eee : easiest 
Referring to the discussion on ca ft tter. Yesterday I ’ . 
on tor bearings, which has been going nto machine hop bout twenty-five =" , , , , , 
ee Lt ‘ Cl 
on in your columns, this is quite an i mil rom the particular shop where n ep ' a ( 
teresting subiect to me, tor the reasol mbitions had 1 t u t ie) nd ' ‘ 
+ ‘ ‘ a 
that I became firmly convinced twenty vhile talking witl n old friend d vhil Rangel , ‘ 
iTs vO that witl eT ew except ered that ¢ ( thie t \ | ( + ¢ 
suitable qualitv of cast oO nade the \ n wl ) irked H 
ost durable bearings that could he d \l . Fr Pleigh & Co.. and v ;' 
sed, except hardened cast ste In 188 1 end 0 ‘ So Iw ed ove ( A , }? ' within 
we commenced using cast iron for lathe t tolk with hi | oon got hit to “all oe = 1 oo — 
spindle bearings at which time we otten conversing bout the shop heh id recently . a ; al . f oe — 
had customers insist upon bronze or com left. with a view to learn more about the lactic { \ 


position bearings. We have always used — steel that “did not wear out.” T soon — ,, n thet | to tl ' tab] 


a special mixture of iron for the put learned that my sample only shared the not waste at ! re postage in that d 


pose, seeking to get an iron that was as fs 
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In Behalf of the Slotting Machine. 


In our European editorial correspond 
ence it is noted that the slotting machine 
is more popular and more widely used 
in England than in the United States. 
This, it would seem, is at least one par- 
ticular in which English practice is more 
than 
the slotting machine in our shops is rather 
It can hardly be that the 
name of the machine has been the cause 
of it, 


correct our own. The neglect of 


unaccountable. 


as that would apply in England as 
however, is a 


well as here. The name, 
rather misleading one and suggests a 
function much nirrower than the ma- 


While the machine 
have been originally designed and 


chine actually fulfills 
may 
employed for slotting, or for working 
out the keyholes in connecting rods, and 
similar work, slotting does not comprise 
the work for which it 
may be or actually is employed. 

could learn to call the machine 


think of it 


one-quarter of 


If we 


the vertical shaper, and to 


AMERICAN MACHINIST 


as such, the habit of thought might lead 
tu the more general employment oi the 
machine. The horizontal shaper has been 
well developed and appreciated among us, 
and has been kept busily at work every- 
where. The work which the slotting ma- 
chine does is almost absolutely identical 
The advantages 
much 


with that of the shaper. 
ol the slotting machine tor very 
oi this class of work must be self-evident. 
Work can be blocked upon the bed or 
face-plate of the slotter with absolute 
truth and without possibility of spring- 
ing or distortion. Where the shaper 
can work only upon one edge of a piece, 
the slotter can work all around it with 
equal facility, and with the certainty that 
the several sides will be parallel, or 
square, or otherwise true with each other 
as required The slotting machine will 
thus often do at one setting what might 
require three or four in the shaper to do 
equally well. The complete slotter, with 
both tilting and revolving table, com- 
mands a range of work much greater than 
that of the shaper. While the slotter 
works all around a piece with equal fa- 
cility, it is impossible for the shaper to do 
this. The work, whatever is going on, 
is always plainly visible and accessible 
upon the slotter; with the shaper the re- 
verse is usually the case. In the case of 
working to laid-out lines, the slotter has 
advantage. With the shaper the 
laying-out must necessarily be at the back 


every 


of the work, as it would be impossible to 


work to any lines or marks where the 
chips were tearing off. This trouble has 
led to the invention of the drawstroke 


planer, the good intentions of the de- 
signer of which are not to be quarreled 
with. 

A great variety of work is done, and 
done, the shaper, 


but it would still be well for whoever is 


well upon American 
using it to remember also the slotter, 
and to imagine occasionally how a piece 
of shaper work would look upon the slot- 
ting machine, how neatly the tool would 
walk around it, how perfectly the opera 
tion could be constantly watched, and 
what nicety the cut could be di- 
It is very certain 


with 
rected by the operator. 
that many jobs now done on the shaper, 
and some also done on the planer, belong 
really to the slotter. 

It is not easy to say how far the tool 
builders are responsible for the neglect 
of the slotter, but it would seem that they 
We 


all the way along been inclined to give 


cannot be entirely innocent have 
considerable credit to the designers and 
builders of our lathes, planers, shapers 
drills, 


turret machines, and soon, not only for 


boring mills, milling machines, 


the improvements in the machines them 


selves, but for the improvements in gen 
eral practice which have accompanied 
them. While all the machines mentioned 
above have been continually improved 


so that the present condition and perform 


ance of them is far in advance of what 
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it once was, who has seen an improve- 
ment of the slotting machine in a genera- 
tion, or what builder is giving any atten- 
tion to it or making any effort to push it? 
There would seem to be a promising 
field here for some enterprising firm to 
cultivate. 


A A A 


“Data.” 


We are not grammatical purists, and 
we certainly do not profess to teach the 
correct use of language, but there is one 
grammatical error running through en 
gineering literature, which is so common 
and which offends the eye and ear of one 
who realizes its grossness so seriously 
that we cannot longer refrain from notic- 
ing it. 

We refer to the use of the word “data,” 
which is most abused 
word in the English language, whether 
native or imported. The word is of Latin 


undoubtedly the 


origin, its meaning being, facts given 
For our purpose this may be abbreviated 
It will be seen that the word 


We 


into facts. 
is plural, its singular being “datum.” 
have then, 

datum=fact; 

data—facts; 
and if we bear that meaning in mind, the 
errors will be obvious. These errors con- 
sist of ignoring the singular form entirely 
and using the plural form indifferently in 
the singular, plural and collective senses, 
although, curiously enough, in cases 
where the plural meaning was obviously 


in the writer’s mind, the word is as often 


as not followed by a singular verb. The 
use of the word in the collective sense 
is also incorrect, as it is properly a true 


plural and not a collective noun. 

To lend point to these remarks, we 
late, 
which the word was incorrectly used, and 


have been, of noting instances in 
in the course of a few weeks have made the 
following choice collection—quite half of 
it haying come from the writings of col- 
lege professors or from college publica- 
tions—for it is a conspicuous fact that 
the errors in the use of this word are not 
half-educated 


confined to uneducated or 


men. If the reader will supply the mean- 
ing of the word “data’’—facts. as already 
stated—he will see how incorrecly the 


word is used: 
The data is in such shape. 
Very little data is to be found 
In view of the small amount of data 
Reliable data is remarkably scarce 
The 
that 
The data is often conflicting 


only reliable data we have is 


The data thus obtained is substituted 
The data is new. 

There is not much data to be found 
Much useful data 

The above should read: 

The data are in such shape 

Verv few data are to be found 

In view of the small number of data 


data are remarkably scarce 


Reli 
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The only reliable data we have are 
those 
The data are often conflicting. 
The datum thus obtained is substituted. 
The datum is new (or data are new, if 
more than one datum is referred to). 
There are not many data to be found. 
Many useful data. 


The last expression criticised is par- 
ticularly common and particularly atro- 
As a specimen of vile grammar, 
much facts could hardly be surpassed in 
the prize ring. 


cious. 


. -_ 
Technical Books. 


THE MANUAL OF AMERICAN WATER- 
WORKS, 1897. Edited by M. N. Baker; 611 
6x 9-inch pages. The Engineering News 
Publishing Company. Price $3. 

This volume is the fourth issue of a pub- 
lication which has become a standard of 
waterworks 


reference among engineers 


and superintendents. It contains an enoi 
mous amount of information, giving as it 
does a brief account of over 3,009 public 
water supply systems in the United States 
and Canada. It also gives in tabulated 
form the water rates charged in 1,250 ¢ tie; 
and towns. In the introduction, attention 
is given to the recent tendencies in water- 
works practice. In this connection ap- 
pears a list of 200 cities and towns in which 
the ownership of the waterworks has 
changed from private to public, and an 
other list of reverse changes in 20 cities 
and towns. In this connection we note 
that the air lift pump is given the first 
place among new things in waterworks 
practice, this pump, it appears, being now 
Next to 
this the gasoline engine appears as a nov- 


in use in several scores of cities. 


elty. Both these appliances appear to 
have met a real demand in the West. 
where, from the topography of the coun- 
try, gravity systems of supply are often 
impracticable. 

A A A 


We note in “Engineering News” of May 
13th an extremely valuable index to the 
reports of tests conducted on the Emery 
testing machine at the Watertown Arse 
nal. These reports form probably the 
most valuable records of the strength of 
materials to be found in this or any other 
language. The lack of a general index has 
been supplied by the one here published 
which has been prepared by Professor 
Johnson, of Washington University 

A A A 

The official trial of the gunboat ‘“Nash- 
ville’ makes her the fastest vessel of her 
class. The average speed was 16.7 knots, 
and as the required speed was but 13.07 
knots, a bonus of $60,000 was earned for 
her builders, the Newport News Drydock 
& Shipbuilding Company. 


A A A 


4 shop in Tacoma, Wash., is building 
a $100,000 sawmill outfit to go to Delagoa 
Bay, South Africa. 
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Questions and Answers. 


Name and address of writer must accompany 
every question. tions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 

(7o) H. G. H., Port Tampa City, Fla., 
asks for information about the material 
called semi-steel. A.—This material is a 
special mixture whose composition is not 
known except by the makers. It is not a 
true steel. Its properties lie between 
those of malleable-iron castings and true 
steel castings. 


(71) W. F. L., San Antonio, Tex., asks 
if it is true that at great depths the water 
of the sea is so dense that if an ironclad 
ship were to sink it would never reach the 
bottom. A.—No. This idea results from 
a confusion of density and pressure. At 
great depths the water of the sea is, of 
course, under tremendous pressure, but 
its density or weight per cubic foot is but 
very slightly increased over that at the 
surface, and a foundered ironclad would 
undoubtedly go to the bottom 


(72) H. M. P., Wilmington, Del., says 
that a friend of his, a bicycle agent, claims 
that a bicycle so constructed as to bring 
the upper or tight side of the chain to a 
horizontal line gives a great saving of 
power over the usual construction in 
which the forward end is at a higher level 
than the rear, and he asks if this is true 
\.—No; the whole question is simply one 
of leverage. The claim is, in fact, an 
illustration of the density of ignorance of 
mechanical questions among a large class 
of men whose only, and to them sufficient, 
source of mechanical 
pet idol, the bicycle 
(73) F. R. W Suffalo, N. Y., asks if 
the Hindley worm could not be made as 
it is usually supposed to be made, pro 
vided the gear were made in halves and 
the gear entered into the worm by screw 
ing one half into place and then adding 
the second half. A.—We think that refer 
ence to Fig. 11 of the article which ap 
peared in our issue of April 1st will show 
that this is not possible, and that the difth 
culty is not, as our correspondent seems 
to think, in the mere entering of the gear 
when made in one piece. Our articles 
show that the cutter head 1s not a true 
copy of the worm wheel, but of its medium 
section only, and it by no means follows 
that the worm and gear would mesh prop 
erly on the plan proposed; in fact, the de 
scription attached to Fig. 11 shows this 
to be impossible 

(74) C. E. K., Watertown, N. Y., says 
In generating the curves of epicycloidal 
gear teeth, which of the following methods 
is correct—first, to draw the pitch circle 
of the gear and upon it roll the pitch 
circle of the pinion for the gear teeth, 
and then roll the pitch circle of the gear 
upon the pitch circle of the pinion to 
form the pinion teeth; or, second, to fol 
low the rule of Molesworth’s pocket-book 
and use for both gears a rolling circle 
whose diameter is the pitch multiplied by 
2.22° A The second method is correct 
The mathematical requirement for cor 
rect action is, that the faces of the teeth 
of each gear and the flanks of the teeth 
of the opposite gear shall be described by 
the same rolling circle. The practical 
limitations are that the rolling circle shall 
not be larger than half the diameter of 
the pinion, and shall not be so small as to 
make the teeth too pointed in shape, and 
Molesworth’s rule is intended to strike 
such a mean between these two extremes 
as to give the best results. There is, how- 
ever, one case where a rolling circle equal 


knowledge 1s their 


33-387 


to the diameter of the pinion pitch circle 
is a correct base for the teeth, and this 1s 
for lantern or pin teeth. If in such a case 
the pinion pitch circle be used for the 
rolling circle, and gear teeth be made all 
faces and the pinion teeth all flanks, 
those flanks will be points. If a pin 
tooth be set with its center at this point 
and the face of the gear teeth be made toa 
curve parallel with that obtained from 
the rolling circle, and inside of it at a dis- 
tance equal to the radius of the pin, the 
action will be correct. In modern gear- 
ing the describing circle is made uniform 
for all gears of the same pitch, chiefly be 
cause by following this plan, all gears ot 
the same pitch will mesh properly to 
gether. 

(75) ‘‘Aeromotor” asks (1) for ‘tan esti- 
mate of the necessary thickness of material 
in a steel tank to hold air at 2,000 pounds 
per square inch, also at 4,000 pounds, the 
dimensions of the first 30 x 30 x 15 inches, 
and of the other 30 x 20 x 12 inches. Space 
being at premium, and weight also a tac- 
tor, would tanks or tubes be best?” A.— 
The dimensions given indicate that the 
“tanks” are to be rectangular \s it 
would be practically impossible to use 
such tanks for the purpose of high-pres- 
sure air storage, it would be useless to 
attempt any computation. Mannsemann 
tubes of steel seem to be the best known 
means of carrying compressed air. Tubes 
8 inches diameter and 5-16 inch are very 


commonly used. The weight is about 100 


pounds for each cubic foot of capacity 

2, If this air was reduced to the proper 
pressure and used to run a small com 

pound engine (efficiency 100 per cent.), 
what would be the horse-power developed 
per hour \.—We know nothing about 
efficiencies of 100 per cent., especially in 
this line,so that mayas well be disregarded 
If the tank full of air at 2,000 pounds pres- 
sure is at normal temperature, say 60 de 
grees, and i! the ir as it expands be tore 
use is also allowed to come to this normal 
temperature, then 1 cubic foot of air at 
2,000 pounds will be about 17.5 ¢ ubic feet 
at 100 pounds, and if this is so used that it 
will expand adiabatically to atmospheric 
pressure before release, the mean effective 
working pressure will be 44 pounds. The 
terminal volume will be 70 cubic feet. If 
this air were used in a single long cylin 
der of 1 square foot (144 square inches) 
area, the work done would be 144 & 44 & 
70 $43,520 foot pounds, and if the work 
were done in one minute it would repre 

sent 443.520 33,000 = 13.42 horse power; 
if the work were done in an hour, then the 
horse power would be 13.42 — 600 223 
Heating the air before use, and at an in- 
termediate stage if a compound engine 
were used, would increase this result at 


least 50 per cent. at slight fuel cost 
4A A A 


One of the latest patents 1s tor a time 


lock on a tobacco box Che user sets the 
mechanism when the pressure of good 
resolutions is strong, and when appetite 
is in the ascendant he has to borrow a 
“chew.” 


A A A 


We have received 
chusetts Institute of Technology, Boston, 
Mass., 
mer courses in technical education. The 
Mechanical Drawing 
and Descriptive Geometry, Mathematics, 


from the Massa- 
a schedule of their proposed sum- 


subjects include 
Architecture, Chemistry, Biology, Physics, 
European History, Modern Languages, 
Mechanism and Shopwork. It gives us 
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pleasure to note that the great educational 
plants of this country are gradually being 
worked during a greater portion of the 


year than has heretofore been customary. 


4 A A 


It is announced that the engineering 


laboratory of Purdue University is to have 
The old 


which in six years in the laboratory has 


a new locomotive. locomotive, 


been run equivalent to 20,000 miles, and 


has served in an experimental study of im 


portant problems, will pass into active 


service at the head of trains, and “Schenee 
tady No. 2” will take its place upon thi 
The 


number ot 


testing plant. new locomotive will 


POSSESS a quite new features. 
It will carry pressures up to 250 pounds, 
and 


may be used either simple or com 


pound. The cylinders and saddles will be 
independent castings, and the centers will 
be so chosen as to allow the use of cylin 
ders up to 30 inches diameter. Several cy] 
inders will be provided, and with a series 
of bushings a wide range of cylinder ratios 


in compound work will be possible. 


A A A 


Commercial Review. 


NEW YORK, SATURDAY EVENING, May 15. 


THE FOREIGN AND DOMESTIC 


ENGINES AND 


MARKET 
BOILERS. 
ditfer 


FOR 


Engines and boilers radically 


rom iron-working machinery in respect 
to the export demand for them that has 
recently been felt They lack, in whole 
or in part, the stimulus that has come to 

ichine tools from the great European 

iching out for them which has been so 
obvious lor a Vear past Hlence, the fol 
lowing letters from a few of the leading 
team-power machinery companies, con 
ernineg foreign as we 1] as home trade, Aare 
by no means a repetition of what we pub 
lished in our last article, from the stand 
point of the tool builders 

from the Edward P. Allis Company, 
Vlilwaukee, Wis “We are receiving 
about the customary number of orders 
and our works are fairly busy Phe 
prices, however, are extremely low, which 
would indicate that there is not enough 
work in the market to go around.” 

From the Philadelphia Engineering 
Works, Philadelphia, Pa.: “Our export 


trade has fallen off very considerably since 


the first of January, 18907. This, we think, 


io due principally to the unsettled internal 


affairs of the foreign countries we have 
operated in, although reports from = such 
countries now indicate a better feeling, 


and we may look for an increased demand 


during the fall. In reference to domestic 


business, we have not experienced any 
improvement over the same months in 
1896, although we have had numerous 


inquiries, and we hope much of this busi 
ness will be placed in hand during the 
fall months.” 

From the Westinghouse Machine Com 
Pa. : product, 
nameiy, Westinghouse Compound, Stand 


pany, Pittsburg, “Our 
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ard and Junior engines, have always en- 
Dur- 
ing the last twelve months our foreign 


joyed a very large foreign market. 


business has, however, shown a_ very 


marked increase, and has proved even 


better than usual, especially in the Euro 


pean markets. We have recently filled 
some very large orders for nsmbers of 
our larger compound engines sold. in 


England, France, Belgium, Russia, Italy 


and Egypt. One of our later foreign 


the 
horse-power Steeple compound engines 


sales was first of a number of 1,200 


required in a wire-drawing mill in France 


The South American market has gener 
ally required only comparatively small 
engines, say from 25 to 150 horse-power, 


and while it does not show a falling off 


during the past year, it has not shown 
any material increase. The domestic 
market for all types of our engines has 


shown a very marked increase during 
the last nine months, and altogether we 
feel that business with us 1s in a very sat 
isfactory conditon. Our large new shops 
have recently been completed and thor 
oughly equipped, and are at present as full 
of work as they can be comfortably, al 
though there ts, of course, always room 
we 


the 


for more For some months back 


have been obliged to work 


SONNE ot 


Continued on page 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 16 


Forming Lathes. Mer.Mach.Tool Co., Meriden,Ct. 


Engine Castings % to 2 H. P. Finished boilers 


and engines. Grant Sipp, Paterson, N. J 
Send $1 to the Tabor Mfg. Co.. Elizabeth, N. J., 
for improved stop-motion revolution counter. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 


Don't buy a Cab, Let. File! Write and we will tell 
vou why. Peerless Novelty Works, Rochester, N. ¥ 


A A a 
W ants. 

Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make aline. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 


ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


Exp. mech. draught. seeks pos. Box 9, Am. Macu 
Mech. draftsman and designer, tech. grad., exper 
machinist, wants pos. Box 4, AMER. MACHINIST. 


Mech. draftsman, 24, tech. education, exp. in 
const. of gen. machines. Box 5. AMER. MACHINIST 


Foreman boiler maker wants pos.; 


up to-date 
hustler; reference, 


Box 7, AMERICAN MACHINIST 


Position as supt. or foreman by 


an up to-date 
hustler; engines or pumps. 


Box 8, AM. MACHINIST. 


Position as foreman or supt. by exp. man in shop 
where drop forging is done. Box 11, AMER Macn. 


General machinist. tool maker, vise or machine 
hand, wants position. Box 215, Amer. MACHINIST 


Machine designer, tech. graduate. 6 years’ exp., 
wants to change. Address Box 3, AM. MACHINIST, 


Mech. eng. wants pos. June 1; exp. in electricity, 
also in design of automatic and general machinery, 
Box 217, AMERICAN MACHINIST. 


Situation wanted by a mechanical, technical edu- 
cated draughteman, 4 years in shop and drawing 
office, Box 10, AMERICAN MACHINIST. 


Foreman vatternmaker, wants posi.; good and 
fast work guaranteed on large or small patterns; 
references. Address Box 210, AMER. MACHINIST. 


May 20, 1897. 


Wanted— Position as supt. or foreman; well up in 
modern boiler construction. tools, estimating and 
handling of men. Address Box 16 Am. MACHINIST 


Exp. machinist and draftsman, who has served as 
general foreman in different shops throughout the 
country, desires position as foreman or supt. Best 
of references. Box 216, AMERICAN MACHINIST 


Mech. eng.. 3), wide experience and education, 
mem. A.S.M.E., owns valuable pats. on gas engs. 
for direct cpld. elec. serv., desires con. with subtl. 
concern needing eng. or supt. Box 198,Am. Macn. 


A party with a number of years’ exp. in mfg. 
companies desires a situation as assistant to some 
mfg. co. Detailsand management of help pref. Ref 
furn. Ad. M. W. C., P. O. Box 1829, Boston, Mass. 


Young man, technically educated 6 years’ shop, 
draughting and road exp., designing and erecting 
engines, pumping machinery, etc., desires a posi- 
tion at draughting or as assistant superintendent 
orforeman. Address *‘Newton,” care Am. Macu 


Help Wanted. 


Reliable mechanics to sell my calipers, etc.; good 
pay. Address E. G. Smith, Columbia, Pa. 


Draftsman on sugar machinery, also assistant to 
make tracings. Location, Brooklyn. State experi- 
ence and salary. Address P. ©. Box 1815, N. Y. 


Wanted—A first class die-sinker; one whois cap 
able of laying out work and taking charge of die 
sinking in a drop-forge shop. Address P. O. Box 
266. Worcester, Mass 


Wanted— An experienced foreman to take charge 
of machine department of elevator works. State 
wages wanted aud send references Address Box 
15, AMERICAN MACHINIST. 


Wanted—An exp. mech. draftsman, who can give 
good ref. as to character and ability. Position per- 
manent to one who ean fill the position satisfac 
torily Address Box 211, AMERICAN MACHINIST. 


Wanted—An experienced salesman, who has a 
wide acquaintance with the hardware trade, to 
represent a manufacturing company and sell on 
commission. Address Box 13, AMER. MACHINIST 


Wanted—Machine tool contractor; thoroughly 
practical and capable of handling 50 men, to man 
ufacture engine lathes, and with enough money to 
buy a one half interest; business well established 
Address Box 204, AMEKICAN MACHINIS1 


Wanted— Foreman for small mach. shop emp 
about 30men. Only those well up on high sp’d eng 
work & familiar with mod. meth. of get’g out work 
at lowest cost need apply. State exp. in detail and 


wagesexp. ‘““Western New York.” care Am. Macu 
Wanted— A fine mechanic who understands the 
manfg. of scientific instru . clock movements, et 
Must be capable of accurate and cheap work and 
up to date in the manfg Address, giving wages 
expected and experience, etc., Box 14, Am. Macn 
Wanted—For a large pump company an active 
prattical, up-to date man as supt. Prefer one wh 
can invest in # portion of the company’s stock. 


Fullinvestigation given and required; state qualifi- 
eations and references Address Box 6, AMERICAN 
MACHINIST 

Wanted —At once a temperate man to run auto 
serew machines. Must be willing to work nights 
part of the time Must be able torun the machinet 
on very close work Good position for the righ, 
man Address Wm. L. Gilbert Clock Company, 
Geo, B. Woodruff, Assistant Supt., Winsted, Conn 


A A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue 

ers addressed to our care will be fon 


Cheap 2d h’d lathes & planers. S.M.York,Clev'd,O. 
Calipers & Gauges. F.A.Welles, Milwaukee, Wis 
The Dutton Wet Twist Drill-Grinder is sold by 
the Garvin Machine Co., New York City. 
Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 
Models, experimental and small special machy. 
built. Write to Crocker & Lawson, Binghamton,N.Y. 
Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 
For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 
For Sale—12inch silver on glass speculum with 
flat; finest definition guaranteed. ©. L. Petitdidier, 
Mount Carmel, Ill 
We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co., Middletown, Ohio. 
Wanted—Every reader of this paper to send 35 
cents for The Tool Catalogue. See Montgomery's 
advertisement on page 15 of this edition 


(Continued on page 35.) 
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(Continued from page 34.) 
departments on heavier work, on night 
turn.” 

From McIntosh, Seymour & Co., Au 
burn, N. Y.: “The trade in this country, 
] contact with it, 
We 


running 


so far as we come in 


seems to be pretty good have all 


we can handle and are night 
and day, and are enlarging our works.” 
From W. D. Forbes & Co., Hoboken, 
N. J.: “We beg to say that we are hardly 
Ina position to give you iIntormation ot 
value, but we feel confident that we will 
do considerable export trade in our light 
electric lighting and yacht 
the 


Weare very much satisfied with the home 


high-speed 


engines during next twelve months 


market on these engines, and we are 


had 


now 
running a larger force than we any 
hope of doing, six months ago.” 
From the American Engine Co., Bound 
Brook, N ) “We 
attention to the 


not in a 


have never yiven 


much export trade, and 


ire therefore position to note 


any changes in the situation. In regard 


to the domestic trade, our busitfess has 


been steadily improving, and we are now 


very full of work and running our estab 


lishment night and day. Our observation 


is that there is a general improvement 
il] around.” 

From an engine and boiler manufac 
turing concern in the Central West Wi 
hardly feel that we are competent to 
udge in regard to the character of the 
oreign market for machinery this year, 

we are not largely enough interested 

it or engaged in it to be thoroughly 
posted We are taking means to rea 
ut aiter some of this foreign trad na 
ve hope another vear to be in position 
do something in this line For this 
ison, we would not care to have vou 
use our name in connection with the 
ter. In regard to the dome et 
ve would say that it is not satistacto 
nd Is very unc rtain l 1 we ee ot v 
the tuture indicating any material 

inge for the better id find t to b 

¢ condition eX 1 og st ( 

v with thos vith who ‘ ‘ 
brought in contact 

One of the best iown engine-building 
oOmpanies mn this country who preter to 
remain anonymous, write that they are 

present doing very little in the way 


export trade, but that they have no doubt 


that the visit here in June next of the 
lelegation of Spanish-American met 
hants will be productive of great good 
Chey say that there is very little doing 
in the domestic trade and that they ar 
unable at this time to forecast prospects 


for the remainder of the vear 


\ leading boiler company, who are not 
unwilling, occas 


usually upon a 


write that at the 


proper 
ion, to state their views, 
present time they would prefer to make 
no expression touching the boiler bust 
from 
standpoint: which we take to imply that 


either a domestic or foreign 


ness, 


(Continued on page 70.) 
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MISCELLANEOUS WANTS. 
(Continued from page 34.) 
Wanted—Inventors before applying for a patent 
get “How to Apply for a Patent,” $1. Sample 
pages free. Henry F. Noyes, 56 Liberty Street, N. Y 
Wanted—The address of every young man who 
wishes to study mechpnical engineering at a low 
cost. Mech. Dept., Agricultural College, P.O.,.Mich. 
Wanted— Drawings for const. a double cyl. rever- 
sible engine, to be oper. by compound air; cyl. about 
216 inches dia Address Box 2, AMER. MACHINIST 
A well equipped machine shop in N. Y. City, es- 
tablished 20 years, now doing a paying business, 
will bear investigation, will be sold reasonable. 
Address Box 12, AMERICAN MACHINIST 
Wanted—An Idea. Who can think of some sim- 
pe thing to patent? Protect your ideas; they may 
ring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C.. for their 
$1,800 prize offered to inventors 
A machine shop, with modern equipment, heavy 
and light machinery, cranes of 20 tons capacity and 
10,000 square feet of unoccupied floor space, would 
eontract to manufacture any kind of machinery 
Parties already having machinery built under con- 
tract might do well to write us for estimates 
Box 62, AMERICAN MACHINIST 





HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 


e 810 Walnut Street, PHILADELPHIA, 


tv Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of post- 

etoany onein any part of the world who will fur- 
nish his address. ' 


Columbia University 
in the City of New York. 


SCHOOL OF MINES, 

SCHOOL OF CHEMISTRY, 

SCHOOL OF ENGINEERING, 

SCHOOL OF ARCHITECTURE, 

SCHOOL OF PURE SCIENCE. 
Four years’ undergraduate courses and spec- 
facilities for graduate work in all departments, 
rculars forwarded on application to the Secre- 

tary of the University. 


























erhaps 


This Extension Lathe, which is 32-inch swing ordinarily, 


and 54 when the gap is opened, would do all the large 


work you need to handle and cost you less, be more useful 


and earn more money than two Lathes—a 32 and a 54. 


It’s keeping machines busy that saves money, and, in a job 


shop, it’s hard to keep a big Lathe busy. 


is better than a gap. 


The Extension 


Let us explain its merits to you. 


a) 
> 


The Bullard Machine Tool Co. 


Bridgeport, Conn. 


fala) 
> 


European Agents: 


CHAS. CHURCHILL & CO., London. 
SCHUCHARDT, SCHUTTE & CO., Berlin, Vienna and Brussels. 
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(Continued from page 35.) 
they do not think favorably of the situa- 
tion. 

STRUCTURAL MATERIAL. 

The Berlin Iron Bridge Company, of 
East Berlin, Cann., report that they are 
working full time, and that spring busi- 
ness is Opening up in quite a brisk man- 
ner. They have a large number of con- 
tracts on hand, including a water-tower 
at North Berwick, Me.; large school 
building in East Albany, N. Y.; 
framework for the Providence Institu- 
tion for Savings, at Providence, R. I.; 
steel framework for the new Waterbury 
Savings Bank, at Waterbury, Conn.; 
large addition to the Waterbury-Farrel 
Foundry & Machine Co., at Waterbury, 
Conn., and a long list of others. 

Quotations. 
NEW YORK, Monday, 


steel 


May 17. 


Iron—American pig, tidewater de live ry: 
No. 1 foundry, Northern....... $12 00 @$12 50 
No. 2 foundry, Northern....... 11 00 @ 11 25 
No. 2 plain, Northern.......... 10 50 @ 11 00 
Gray forge, Northern.......... 9 75 @ 10 25 
No. 1 foundry, Southern....... 10 25 @ 10 75 
No. 2 foundry, Southern....... 9 75 @ 10 00 
No. 3 foundry, Southern....... 9 50 @ 10 00 


eae 10 25 @ 10 50 
No. 2 soft, Southern........... 9 75 @ 10 00 
Foundry forge, or No.4, Southern 9 25@ 9 50 

Bar Iron—Base—Mill price, in carloads, on 


No. 1 soft, 


dock: Common, 1.00 @ 1.05c.; refined, 1.10 @ 
1.25c. Store prices: Common, 1.25 @ 1.35c.; 
refined, 1.35 @ 1.45e. 


Tool Steel—Ordinary sizes, standard quality, 
$@7ec., with some brands perhaps a little 
less; extra grades, 11@12c.; special grades, 
16¢. and upward. 

Machinery Steel — Ordinary 
store, In small lots, 1.50¢e. 

Cold Rolled Steel Shafting—Base size, 2.50c., 
in small lots, from store. 

Copper—Carload lots, Lake Superior ingot, 
11 @ 11\c.; electrolytic, 10% @ 10%c.; casting 
copper, 10% @ 10%«e. 


brands, from 


Pig Lead—In carload lots, 3.25 @ 3.30c., 
f. 0. b., New York. 

Pig Tin—For 5 and 10-ton lots, 13'%4c., f. 0. b. 

Spelter—In carload lots, New York delivery, 


4.15 @ 4.25., f. o. b. 
Antimony—Cookson’s, 74 @ 7T&c.; 
7 @ Te. 
Lard Oil—Prime city, 
mercial quality, in wholesale 


Hallett’s, 


present make, com- 
lots, 37 @ 39e. 


A A A 


New Catalogs, 


‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x12", 6x9 and 3%" x6". 
We recommend the 6’ x9" size for ery 
catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

We have received from the Babcock Print- 
ing Press Manufacturing Company, New Lon- 
don, Conn., an illustrated catalog, descriptive 
of the “New Columbia Optimus” printing 
press. A number of testimonial letters are 
xiven in the catalog, which is 6% x 10% 
inches. 


We have received from Wilckes, 106- 
108 Fulton street, a circular, descriptive of 
the ‘‘Econometer,”’ an instrument for indi- 
cating, continuously and automatically, the 
percentage of carbonic acid in the gases, and 
which shows at all times the more or less 
favorable conditions of combustion. The cir- 
cular contains very full details of the instru- 
ment and will be mailed to anyone interested, 
upon application. 


A A A 


Manufactures. 


A new power-house is being erected at Tor- 
rington, Conn. 


Jos. 


The boot and shoe factory of Poore & Dole 
at Seabrook, N. H. 


(Continued on page 37.) 


HARTFORD, 
CONN., U.S.A. 


= Pratt § Whitey Co 2s: 


» MAKERS OF... 


© Fine Machine Cools. = 


Complete Pingte. furnished for Pieyeto, Typewriter, Gun and Sewing Machine Makers. Gauges and Smal 
Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging 
ond. Trimming Dies for all classes of work. 


England—Buck & HICKMAN, 280 Whitechapel Road, London, E. Chicago—42 and 44 South Clinton Street. 
Fronce—F *ENWICK FRERES & Co., 21 ae Martel, Paris. Boston—281 Franklin Street. 








New York—1233 Liberty Street. 
Weare building them in 


SPEAKING OF LATHES! various sizes from g-in. 


to 15-in, swing, in various lengths, both engine and speed 
lathes. Our designs are the latest and most approved, 
while the workmanship, material and finish are of the high- 
est order. Our catalogue will tell you all about them. as 
well as of our planers, shapers, drills and other tools and 
supplies. 





SEBASTIAN LATHE COMPANY, 
117 and 19 CULVERT STREET, CINCINNATI, OHIO. 


9 to 15 in, Swing, 


CATALOGUE FREE. 












FOR FOUNDRYME WEST. “American Foundry Practice.” 
ome WESI. “Moulders’ Text Book.” 
EACH, BOLLAND. “Iron Founder.” 
i2mo, cloth, $2.50. BOLLAND. “Iron Founder, Supplement.” 


JOHN WILEY & SONS, 53 EAST TENTH STREET, NEW YORK. 











"LIGHTNING ” SCREW PLATES a 

WITH TAP el | For Machinists, Electricians, Bicycle wncrane Senew Pa 

Ye Joe J) Repairers, &c.,Adjustable Dies with Guides, ee 
Pes IFABPIE ‘ SEND FOR CATALOGUE. 








ae B WILEY & RUSSELL MFG. CO., 


Greenfield, Mass., U. S. A. 


on A, SELIG, SONENTHAL & CO,, 85 Queen Victoria Street. 





DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. STAR LATHES 
kk 
Foot Power Screw Cut- 
ting, Autematic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 


Seneca Falls Mfg. Co. 
687 Water St.,Seneca Falls,N.Y. 


Ben dome omy Pp polent oie ling ry 


book, Goth for tia and forssan Counterua, 
Covttinounly for ae" "pat fourteen year, 








—- | + 


WHEN YOU ARE OFFERED JENKINS’ or JENKINS BROS.’ DISCS 
that have Trade Mark same as cut, they are all right 
for high pressure steam. All others are imitations 
and you cannot hold us responsible. If you cannot 
get our discs from your dealer, send to us for them. 


JENKINS BROS., 71 John Street, New York. 
31N. Canal St., Chicago. 7 N. 4th St., Philadelphia. 17 Pearl St., Boston. 














Walker Universal Tool = sexo ror 
ad Cutter Grinder. - eames 


CATALOGUE. 
PE EE 8 I EE Ie EN 8 ee ee 8 Ik ee NE Ok 8 Ne 8 8 8 Ut 


NORTON EMERY WHEEL CO. 
WORCESTER, MASS. 





You will always get better results by specifying the purpose 
for which steel ordered is to be used. HAVE YOUR STEEL 
FITTED TO YOUR WORK. This is our specialty. 


CRESCENT STEEL  Pirtspuran, pa. 


CHICAGO, ILL. 


COMPANY, aro * 
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THIS LATHE COMBINES THE LATEST AND 
BEST IMPROVEMENTS. 




















[4 in.x 6 ft. Hendey-Norton Lathe 


With Improved Automatic Stop. 


AUTOMATIC STOP 


it is durable, simple, indispensable. it will automatically 
stop the carriage in either direction. It is equally efficient 
whether feeding or thread-cutting, running up to a shoulder, 
boring to bottom of holes, or internal thread-cutting. No 
danger of spoiling either tool or work. It is a safeguard 
against accidents in either direction. 


CARRIAGE 


The carriage reverses in apron; no slamming of countershaft. 
There is no comparison between this lathe and the old style 
or common lathe. 


THREADS 


It has all threads in daily use with simple movement of fever. 


FEEDS 


Has all feeds in daily use with simple movement of lever. 
Send for Circular. 


THE HENDEY MACHINE COMPANY, 
Torrington, Conn. 


Agents for the Pacific Coast, PACIFIC TOOL AND SUPPLY CO., San Francisco, Cal. 


( CHAS. CHURCHILL & CO., Ltd., London and Birmingham. 
Luropean Agents, - SCHUCHARDT & SCHLTTE, Berlin and Vienna. 
( EUGENE SOLLER, Basel, Switzerland. 


Continued from pas 

The Illinois Glass Factory is building a new 
glass factory at Alton, I. 

Harriman Bros., Maynard, Mass., will make 
some improvement in their plant. 

At Coxsackie, N. Y., Charles & Joseph Wal- 
thers are erecting a new foundry. 

At Mauch Chunk, Pa., Bear & Co., of 
Paterson, N. J., will erect a plant. 

It is probable that J. J. Fretwell, of An- 
derson, S. C., will erect a cotton mill. 

At Wilkesbarre, Pa., the Golden Silk Com- 
pany contemplate erecting a silk mill. 

The Columbia Worsted Company, of Wal 
lingford, Pa., is adding new machinery. 

The planing mill of Harris & Dutra at 
Providence, R. I, has been destroyed by 
fire. 

The Indian Head Cotton Mills at Cordova, 
Ala., will install new and improved machin- 
ery. 

At New Kensington, Pa., the Pittsburg Tin 
Plate Works are to make an addition to their 
plant. 

Torrey Bros., Bath, Me., contemplate the 
erection of an addition to their plant at an 
early date 

The Dewees Wood Company, of McKees 
port, Pa., contemplates the addition of new 
machinery 

At Nashua, N. H., the Estabrook & Ander 
son Company are having an addition erected 
to their plant. 

It is expected that the Glens Falls Paper 
Mill Company will erect a new factory at 
Cadyville, N. Y 

At Carlisle, Pa., the Penna. Silk Company 
is about to erect a silk mill. New machinery 
will be purchased 
The Washington Steel & Tin Plate Com- 
pany, of Pittsburg, Pa., will shortly erect 
several new buildings 
The Rippell Manufacturing Company, for- 
merly of Mount Gilead, will open an tron 
foundry at Columbus, O. 

The foundry and machine shops of Me- 
Elwane-Richards., at Noblesville, Ind., were 
recently destroyed by fire 
A. Weiskittel & Sons, Baltimore, Md., have 
purchased additional land, and will extend 
their iron foundry business 
The Woonsocket (R. 1.) Napping Machinery 
Company propose the erection of a 40 x 100 
foot addition to their factory 
The Standard Mill, at Cohoes, N. Y., re 
cently purchased by the Parsons Manufactur 
ing Company, will enlarge the plant 


At Negaunee, Mich., an engine house and 


machinery, belonging to Samuel Mitchell, of 
Detroit, were destroyed by tire 
rhe Street Sweeping & Loading Machine 
Company, of St. Louis, Mo., has increased its 
capital stock from $10,000 to $20,000 
Mr. Ira Myers; president of the Diamond 
River Mining Company, reports that the con 
pany will erect a concentrator at Nethart 
Mo 
( Jol I King, 1 ident of t I 
ingston Wat c< | \ 0 1 1 
erection of I vv ill (site 1 
Alo 
rhe ¢ lo-l lelp Red 1 Con 
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I ts t | ] st vy i 
binery 
M I I I t s 
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Che Bullock 
Electric Nig. Z0. Cincinnati, 0. 


ELECTRIC MOTORS 


FOR DIRECT DRIVEN TOOLS AND LINE SHAFTS. 
Sales Agents, Bullock Electric Co., 
New York, St. Paul Bidg.; Boston, 8 Oliver St. ; Philadelphia, Bourse Bidg. 


911 Market St.; Louisville, Wood & Speed, 235 Fifth St.; Denver, T. H. Smith, 1724 Champa St. 





BOOKS 


Machinists, Engineers, Electricians 


AND ALL PRACTICAL TRADES. 


OUR large catalogue of practical books, em- 

bracing works on over fifty different 
subjects, is now ready for distribution, and 
will be sent prepaid to any address in the 
world, 


NORMAN W. HENLEY & CO., 
15 Beekman St., New York. 


Tool Grinder 


vs. 


Grindstone. 











No mechanics standing around 
grindstone where a Universal Tool 
Grinder is used. One man grinds 
all tools fcr 150 machines — and 
grinds ’em right. Our machine is 
as cheap as it is efficient. 


CATALOG FREE. 


GISHOLT MACHINE CO. 


129 Liberty St.,N. Y. Madison, Wis., U.S.A. 


Selig, Sonnenthal & Co , London 
Schuchardt & Schutte, Berlin, Vienna, Brussels 
Fenwick Freres & Co., Paris, 


THE AIR LIFT, 


We have just published an interesting 
CATALOCUE, (No. 72), 


describing and illustrating the ‘* Pohle Air 
Lift’ and other methods of 


Pumping Water by Compressed Air. 








Ki veryone interested in securing a plenti- 
ful supply of water economically, should 
have a copy of this catalogue. It will be 
sent free to your address upon application. 


The Ingersoll-Sergeant Driil Co, 


Havemever Building, N.Y. 









wn[d Bld bed 


aNo19 

















PePEey : : ill » 
: Universal Horizontal Drill. : 
: ee PRESS FPS SS SHEHH 
4 La Five sides of a cube can be 

> > drilled at any angle without 

oe * re-chucking the work. 

a mo > €> Write <> 

: “= jae © ~DETRICK & HARVEY MACHINE CO., 
rere PT rrrr rt ty Baltimore, Md., U. S. A. 
36" x 36" x 8’. e - os 

Net Shipping Weight, 24.000 Ibs. Slab Milling Machines 


aaa Horizontal or Vertical Spindles. 


15°, 20°, 24°, 36°, 48", 60", any length 

Price of cutter, 
12° face, 444° in 
diam. is $16.00 
net. Other sizes 
accordingly. 
Send for net 
price list. 
Patented Dec 
24, 1889. 

Z; This is the cut 
#* ter that “hogs” off the metal. Any width or diam 


=» we INGERSOLL MILLING MACHINE CO. 
P.O. Box 2777, Rockford, Ills., U.S.A. 


Cable address, ‘‘ Ingersoll,’’ Rockford 


-C 


===>: 





Eastern Branch, (26 Liberty St., N.Y. W.H. FOSTER, Manager. 





MORSE TWIST DRILL AND MACHINE COMPANY, “¥,8&2FoRs. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
Drill Grinding Machines, Milling Cutters and Special Tools to Order, 


THE PANCOAST VENTILATOR. 


HANDSOME, STRONC, DURABLE, EFFICIENT. 
Leads them all in giving the best of Ventilation. 
Houses, Mills, Factories, School-Houses, Churches, Refineries and Founderie 


them with perfect results. 
Architects in preparing plans for buildings should always specify the Pancoast 


Ventilator, 





**THE WORLD’S BEST.” 


3; use 


PANCOAST VENTILATOR CO., Inc., Manufacturers, 
Offices, 316 Bourse Building, Philadelphia, Pa. 


United States, Canadian and Foreign Patents. 











PATENT UNIVERSAL 


SGREW-CUTTING 
AM «xo TWIST DRILL GAGE: 
: JWYKE8& SO.E BostonMass.USA.2 


MODEL WORK. 


We are p evared to assist the trade and in- 
ventors in solving mechanical problems, also 
manufacturing models and stock 


CENTURY MACHINE CO. 
576 West Broadway, New York. 


Complete outfit of Modern Machinery and Tools 


MFR'S FINE MACHINISTS TOOLS. - 
—— FOREIGN AG 


DON ENGLAND > 
STRASSE 


CO.CROSS ST.L 
« SCHUTTE, SPANDAUER 
GERMANY 


CHA® CHURCHILL 
SCHUCHAADT 
BERLIN, 
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ENGINES, STEAM. 


Ames Iron Works. Oswego, N. Y. 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The. Waynesboro, Pa 
Greenfield, W. G. & G., E. Newark, N. J. 
Norton, W.S, Cincinnati. O. 

Toomey, Frank, Philadelphia, Pa. 


FEED WATER HEATERS AND 
PURIFIERS. 


Hoppes Mfg. Co., Springfield, O. 
Taunton Locomotive Mfg. Co., Taunton, Mass. 
FILES. 


Arcade File Works, New York. 


FITTINGS, PIPE. 
Tight Joint Co., New York. 


FORGES. 
Buffalo Forge Co., Buffalo, N. Y. 


FORGINGS, HYDRAULIC. 


Wyman & Gordon, Worcester, Mass. 


FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass. 


FURNACES, GAS. 


American Gas Furnace Co., New York. 


GAGES. 
Brown & Sharpe Mfg. Co., Providence. R. I. 
Rogers’ John M., Boat, Gauge & Drill Works, 
Gloucester City, N. J. 
Wyke & Co., J., East Boston, Mass. 
GEAR CUTTERS. 


Brainard Milling Machine Co., Boston. Mass, 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark. N. J. 
Superior Machine Co., Cleveland, O. 

GEAR CUT TER-CUT TER GRINDERS. 
Gould & Eberhardt, Newark, N. J. 


GEAR CUTTING MACHINES. 


Brown & Sharpe Mfg. Co., Providence, R. I. 


GEARS. 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant Gear Works, Boston Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co., T., New York. 


GRAPHITE, LUBRICATING. 


Dixon Crucible Co., Joseph, Jersey City. N J. 


GRINDING AND POLISHING 
MACHINES. 


Builders Iron Foundrv, Providence, R. I. 
Diamond Machine Co.. Providence, R. I. 
Landis Tool Co., Waynesboro, Pa 
Webster & Perks Tool Co, Springfield, O. 


GRINDERS, CENTER. 


Barker & Co., William, Cincinnati, O. 


GRINDING MACHINE, CUTTER. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

GRINDING MACHINE, UNIVERSAL. 
Brown & Sharpe Mfg. Co., Providence, R. I 
Cincinnati Milling Machine Co., Cincinnati, O. 
Landis Tool Co., Waynesboro, I’a, 

GRINDSTONES. 

Mitchell, Wilson, Philadelphia, Pa. 
HACK SAWS. 

Q. & C Co., Chicago, 111 
HAMMERS. 

Bement, Miles & Co, Philadelphia, Pa. 

Bliss Co., E. W., Brooklyn, N. Y 

Bradley Co., Syracuse, N. Y 
HANGERS. 


Mossberg & Granville Mfg. Co., Providence, 
R 


my 
Prybil, P., New York. 
Sellers & Co., Inc.,, Wm., Philadelphia, Pa, 
INDEX CENTERS. 
Cincinnati Milling Machine Co., Cincinnati, O. 
INJECTORS. 


Penberthy Injector Co., Detroit, Mich. 


JACKS, HYDRAULIC. 


Watson-Stillman Co., New York. 


JOINTS, UNIVERSAL. 
Vanderbeek Tool Works, Hartford Conn, 
KEYWAY CUTTERS. 


Baker Bros., Toledo, O. 
Mitts & Merrill, Saginaw, Mich. 







LUNKENHEIMER’S 
‘“*CLIP’’ GATE VALVE. 


A marvel for simplicity and 
construction. Unequaled for 100 
lbs. pressure. Made in iron brass 
mounted and al! iron 4 in. to 3 
in. screwed. All bearing parts 
made of gun metal. Every valve 
tested and warranted and satis- 
faction guaranteed. 

Write for special circular and 
prices, 


THE LUNKENHEIMER COMPANY, 


CINCINNATI, OHIO, U.S.A. 
SOLE MANUFACTURERS, 


) 108 Havemeyer Bidg., New York. 
(35 Great Dover St., London, S.E. 





BRANCHES: 








MODEL WORK. 


We are pvenared to assist the trade and in- 
ventors in solving mechanical problems, also 
manufacturing models and stock. 


CENTURY MACHINE CO. 
576 West Broadway, New York. 


Complete outfit of Modern Machinery and Tools. 





McFADDEN COMPANY, 


No. 722 Arch St., PHILADELPHIA, PA. 








ALMOND 
DRILL CHUCK. 


Sold at all Machinists’ 
” Supply Stores, 
T. R. ALMOND, 
83 & 85 Washington St., 
Brook.yn, N. Y. 





MABE YOUB TOOLS WITE A STEEL STAM? 
F. A. SRC RABSA 

34 PROSPFECT ST. 
CLEVELAND, O10. 

SEND FOR PRICE LIST No. 4. 





HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 


e 810 Walnut Street, PHILADELPHIA. 


Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of post 

etoany onein any partofthe world who will fur- 
nish his address. : 





COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK. 


— J.T. SLOCOMB&C0O..- 
PROVIDENCE,R.1. U.S.A, 











BELT &GEARED 
FEED 


LARGE RANGE 
Pear!|&Plum, CIN’TI, O. 















LADLES. 


Whiting Foundry Equipment Co., Harvey, Ill, 


LATHES (see also Turret Lathes). 


Barnes Co., W. F. & John, Rockford, IIL 

Bement, Miles & Co., Philadelphia, Pa. 

Blaisdell & Co., P., Worcester, Mass. 

Bradford Mill Co., The. Cincinnati, O. 

Bullard Machine Tool Co., Bridgeport. Conn. 

Cooke Machinery Co., New York. 

Davis & Egan Machine Tooi Co., The, Cincin 
nati, O 

Dietz, Schumacher & Boye, Cincinnati, O. 

Fifield Tool Co., Lowell, Mass. 

Fitchburg Machine Works, Fitchburg, Mass 

Garvin Machine Co., New York. 

Hamilton Machine Tool Co., Hamilton, O. 

Hendey Machine Co., Torrington, Conn, 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mach. Co., Springfield, Vt. 

Le Blond, R. K., Cincinnati. O. q 

Lodge & Shipley Mch. Tool Co., Cincinnati, O. 

McCabe, J. J.. New York. 

Montgomery & Co., New York 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, 0. 

Niles Tool Works Co,., New York. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York 

Reed Co., F. E., Worcester, Mass. 

Sebastian Lathe Co., Cincinnati, O. 

Seneca Falls Mfg. Co., Seneca Falls, N. ¥ 

Warner & Swasey, Cleveland, O. 


LUBRICATORS. 


Lunkenheimer Co., Cincinnati, O 


MACHINERY AGENTS. 


De Fries & Co., Dusseldorf, Germany 


MACHINE TOOLS. 
Bement, Miles & Co., PI 
Brown & Sharpe Mfg Co, Providence, R. I. 
De Fries & Co., Dusseldort, Germany, 
Fitchburg Machine Works Fitchourw. Mass. 
Haasenstein & Vogler, Berlin, Germany 
Newton Mach. Tool Works, Philadelphia, Pa, 
Sellers & Co., Inc., Wm., Philadelphia, Pa 


MACHINISTS’ TOOLS AND SUPPLIES. 


Besly & Co., Chas. H., Chicago, Il. 


MILLING CUTTERS. 
Brown & Sharpe Mfg. Co., Providence, R, I 
Cincinnati Milling Machine Co., Cincinnati, O. 
Erlandsen, |.. New York. 
Ingersoll Milling Machine 


lade Iphia, Pa 


Co., Rockford, Ill. 


Reinecker, J. E., Chemnitz-Gablenz, Gei 
many 
Starrett Co., L. S., Athol, Mass 


MILLING MACHINES. 

Brainard Milling Machine Co., Boston, Mass, 

Rrown & Sharpe Mfg. Co., Providence, R. I. 

C'neinnati Milling Machine Co., Cincinnati, O, 

Clough R. M., New Haven, Conn 

Cooke Machinery Co, New York 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Forbes & Co., W. D.. Hoboken, N. J 

Garvin Machine Co., New York 

Hill, Clarke & Co., Boston, Mass 

Ingersoll Milling Machine Co., Rockford, II! 

Kempsmith Mch. Tool Co., Milwaukee, Wis. 

Mergenthaler & Co., Ott., Baltimore, Md 

Mossberg & Granville Mfg. Co., Providence, 
R. I 

Reed Co., F. E., 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N, J, 
MITORS, ELECTRIC. 
Crocker-W heeler Electric Co., New York, 
Mallett & Co., Thos. H., Philadelphia, Pa. 
oh P Co., ¢ C., New York 
NUTS, FINISHED. 
Trump Bros. Machine 
OIL CUPS. 
Lunkenh« 
PACKING. 


Peerless Rubber Mfg. Co., New York. 


PAINTS, FIRE-PROOF. 


Johns Mfg. Co., H. W., New York 
PATENT ATTORNEYS. 


Dodge, Phil. T.. Washington, D.C, 

Dyer & Driscoll, New York. 

Gooch, Charles J., Washington, D. C. 
Wedderburn & Co., John, Washington, D. C. 


PATTERN MAKERS’ MACHINERY. 
Whitaey, coro W inchendon, Mass. 
PERFORATED METALS. 


Harrington & King Perforating Co., The, 
Chicago, Il 


Worcester, Mass. 


Co., Wilmington, Del, 


imer Co,, Cincinnati, O. 
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PAOSPHOR BRONZE. 
Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa. 
PIPE CUTTING AND THREADING 
MACHINES. 


Armstrong Mfg. Co., Sridgopest. Conn. 

Curtis & Curtis, Bridgeport, C onn. 

Saunders’ Sons, D., Yonkers, N. Y. 
PIPE, WROUGHT. 


National Tube Works, McKeesport, Pa. 
PLANERS. 

Bement, Miles & Co., Philadelphia, Pa. 

Davis & Egan Machine Tool Co., The, Cincin- 


nati, O. 

Detrick & Harvey Mach. Co., Baltimore, Md. 

Gray Co., G. A.. Cincinnati. 0. 

age ih Machine Co., Torrington, Conn. 

Hill, Clarke & Co.. Boston, Mass. 

McCabe, J. J.,. New York 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co.. New York. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Sup ly Co., New York, 

Whitcomb Mfg. Co.. Worcester, Mass. 
PRESSES, DIES, ETC. 

Bliss Co.. E. W., Brooklyn, N. Y. 

Bremer Machine Co., G. J., Kalamazoo, Mich. 

—s & Granville Mfg. Co., Providence, 


Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O. 


PRESSES, HYDRAULIC, 


Watson & Stillman Co., New York. 


PULLEY BLOCKS. 


Gebr. Bolzani, Berlin, Germany. 


PUMPS, HYDRAULIC. 


Watson & Stillman Co., New York. 


PUNCHES AND SHEARS. 


Davis & Egan Machine Tool Co.. Cincinnati,O 
Hilles & Jones Co., W ilmington, Del. 
Long & Allstatter Co., Hamilton, O 


PUNCHES, HYDRAULIC. 


Watson & Stillman Co, New York. 


RACK CUTTING ATTACHMENT. 


Cincinnati Milling Mach. Co., Cincinnati, O. 


RAW HIDE, 
New Process Raw Hide Co., Syracuse, N. Y. 
Shultz Belting Co., St. Louis, Mo. 


REAMERS, 


Mergenthaler & Co., Ott., Baltimore, Md. 


RIVETING MACHINERY. 


Adt & Son, John, New Haven, Conn. 
ROCK DRILLS. 
Ingersoll-Sargeant Drill Co., New York. 


ROLLER BEARINGS. 


Hyatt Roller Bearing Co., Newark. N. 
so etn & Granville Mfg. Co., Prov idence, 
‘< 


ROLLING MILLS. 
=< % Sinaia Mfg. Co., Providence, 


ROPE, WIRE. 


Trenton Iron Co, Trenton, N. J. 


RUBBER GOODS. 


Peerless Rubber Mfg. Co., New York. 


RULES, 

Brown & Sharpe Mfg. Co., Providence, R. I. 
SAWS, HACK. 

Q. & C. Co., Chicago, Il. 


SAWING MACHINES, METAL. 
Q. & C. Co., Chicago, Il. 


SCHOOLS. 
Columbia University, New York. 
International Correspondence Schools, Scrat - 
ton, Pa. 
Institute for Home Study of Engineering, 
Cleveland, O 
Worcester Poly. Institute, Worcester, Mass. 


SCREENS, PERFORATED METAL. 
Harrington & King Perf. Co., Chicago, III. 
SCREW MACHINES (see Turret Lathes). 

SCREWS, MACHINE. 


Cincinnati Screw and Tap Co., Cincinnati, O. 

Hubbell, Harvey, Bridgeport, ‘Conn. 

Wereester Machine Screw Co., Worcester, 
ass. 


EXTRA HEAVY ROUGH 
BRASS UNIONS. 


Ground joint, ball seat, no wash- 
ers or packing required. Good 
stock, well made, guaranteed 
tight, no leaks, that Ss what we 
mean by — grade goods. Give 
them atrial and you will use no 
other. Write for discounts. 


NOLTE BRASS CO. 
and 70 East Washington St. 
SPRINGFIELD, OHIO, 




















MARVELOUS are the RESULTS OBTAINED 
FROM THE NEW 
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SPECIAL 
High Pressure and Hot Water 
Auto-Positive Injector. 


New Design and New Principles. Working Range 14 
to 250 Ibs. $ team. Handles Hot Water up to 145 d 2-grees. 
Send for Descriptive Circular. 


PENBERTHY INJECTOR CO., 
124 Seventh Street, DETROIT, MICH. 


Largest Injector Manufacturers in the World. 





-? BENTELSMARGEDANT 
—— COMPANY 


WOODWORKING KEMILTON,O. 
| MACHINERY = U-S-A 


BEVEL GEARS 


Cut Theoretically Correct. 
Special facilities for cutting worm 
wheels. 


HUGO BILGRAM, 
Machinist, 


440 N. 12th St., Phila., Pa. 
SEND FOR CATALOQUE. 


“Tad eeeddaeeedantads 


pete etS! ER, MASS. 















Manufacturers ef Set, Cap & 
Machine Screws, Studs, ete. 


E.W.BLISS CO. 


1 Adams Street, BROOKLYN, N. Y. 


9 W. Washington St. 





CHICAGO: 
¢°¢ 
400-Page Catalogue of _____.—_/_: 


Sheet Metal Mach’y, 


CORRESPONDENCE 
SOLICITED. 


PRESSES 


DIES, SHEARS and 
Drop Hammers. 






Tools adapted for 


BICYCLE 


AND 


Electrical Work. | 


OWNERS OF 


No. 4 Stiles Punching Press. 





THE STILES & PARKER PRESS COMPANY. 


SHAFTING, ETC. 
Pryibil, P., New York. 


SHAPERS. 


Cooke Machinery Co., New York 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 

Gould & Eberhardt, Newark, N. 5. 

Hendey Machine Co.. Torrington, Conn. 

Hill, Clark & Co., Boston, Mass. 


McCabe, J. J., New York. 
Pratt & Thitney Co., Hartford, Conn. 
SHEARS. 
Bethlehem Fdy. & Machine Co., South Beth~- 
lehem, Pa. 


SPECIAL MACHINERY. 


Century Machine Co., New York. 


STAMPS, STEEL. 


Sackmann, F. A., Cleveland, O. 


STEAM BOILER INSURANCE, 


Hartford Steam Boiler Ins. & Insp. Co., Hare 
ford, Conn. 


STEEL. 


Crescent Stee] Co.. Pittspurg. Pa. 
Jessop & ~~?" Wm., New York, 
Jones & Co., B. M., Boston, Mass. 


TAPPING ATTACHMENT. 


Errington, F. A. New York 
Union Tire Co., Plainfield, N. 3. 


TAPPING MACHINES. 


Garvin Machine Co., New York. 


TAPS AND DIES. 


McFadden Co., Philadelphia, Pa. 

Saunders’ Sons, D., Yonkers, N. Y. 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 


TOOL CATALOGUE, 
Strelinger & Co., Chas. A., Detroit, Mich. 


TOOL GRINDERS. 


Gisholt Machine Co., 


TOOL HOLDERS. 
Gould & Eberhardt, Newark, N. J. 


TOOLS, MECHANICAL, FINE. 
Brown & Sharpe Mfg. Co., Providence, 
Standard Tool Co., Athol, Mass. 
Sawyer Tool Co., Athol, Mass. 
Starrett Co., L.S., Athol, Mass, 


TURRET LATHES (Screw Machines). 


Bardons & Oliver. Cleveland, O. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Brid ——— Conn. 
Cleveland Machine Screw Co., Cleveland, O. 
Cooke Machinery Co., New York, — 

Davis & Egan Machine Tool Co., The, Cincin- 


nati, O. ; 
Garvin Machine Co., New York. 


Gisholt Machine Co., Madison, Wis. 
ones & Lamson Machine Co., Springfield. Vt. 
odge & Shipley Mch. Tool Co... C incinnati, Q. 
Warner & Swasey, Cleveland, oO. 


VALVES. 


Jenkins Bros., New York. 


VENTILATORS. 


Pancoast Ventilator Co., 


VISES. 


Wyman & Gordon, Worcester, Mass. 


WATER MOTORS. 


Backus Water Motor Co., Newark, N. J. 


WIRE, IRON AND STEEL. 


Trenton Iron Co., Trenton, N J. 


WIRE MACHINERY. 
Adt & Son, John, New Haven, Conn. 
Goodyear, S. W., Waterbury, Conn. 
Mossberg & Granville Mfg. Co., Providence, 
m. Be 


WOODWORKING MACHINERY. 
Bentel & Margedant Co.. The, Hamilton, O. 
A. Fay & Egan Co., Cincinnati, O. 
ryibil, P., New York. 
Whitney, Baxter D., Winchendon, Mass. 


WORM GEARS. 
Albro-Clem Elevator Co., Philadelphia, Pa, 
Morse, Williams & Co. , Philadelphia, Pa. 


WRENCHES. 


Bemis & Call Hardware & Tool Co., 
field, Mass. 


Madison, Wis. 


R.A 


Philadelphia, Pa,‘ 


Spring- 
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This 18 in. Shaper with traveling head and 
double table —bed any length—is equal in output 
to two single machines. Stroke, 1g in.,8 cutting 
speeds —quick return. 

Clamping vise, index centers, self-feeding cone- 


arbor countershaft, etc., go with tool. 


Bement, Miles & Co. 
Philadelphia, Pa. 


39 Cortlandt Street, a 
New York 


1534 Marquette Building, 
Chicago 
Catalog free. 





Weare offering to a few wide 
awake houses the use of our 
Dept. of Illustration, for the 
making of engravings of ::: 
their various products in an 
intelligent and attractive :::! { 
manner. When in the mar- 
ket for the best engraving 
obtainable, we would be ::: 
pleased to treat with you. 
American Machinist, 
256 B’d 
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Out of the ashes of the old shops 
of Landis Bros. will arise the new 
works of the 


Landis Tool Co. 
Waynesboro, Pa., U. S. A. 
AAA 


Newly organized with 
a capital of $100,000, 
and will shortly be 
ready to ship 
Grinding Machinery. 


a = . = ” se , ir 4 : 
a — » 

Q/ 4 
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Morse Twist Drill a Machine Co. 


NEW BEDFORD, MASS., U.S. A. 








Ask for Illustrated Book, 
‘**RED BOOK FOR READY REFERENCE.”’ 
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26" and 28" Power Feeding _24", 26" and 28" Adjustable 


20” Round Base 20” Wheel Feed 20" Combined Leverand 24", 26" and 28" Stationary .2 
Lever Drill. Drill. Wheel Feed, Back Head, Back Gears, Head, Back Gear Head, Back Gears, Power 
Gears. Power Feed, Aut. Power Feed, Aut Stop and Automatic Stop Feed and Automatic Stop. 

Stop & Reverse Motion and Reverse Motion. 


In Lathes, Planers, Shapers, Screw Machines, Etc., our lines Th e C O ok e M a chin ery C O 167 Washington Street, 
°9 New York. 


are just as complete. Send for catalogue. 


‘‘ The Electrical Engineer’’ says, in its edition of May 5th, 
speaking of The Tool Catalogue: " THE AIR LIFT. 


‘As a matter of fact, it is a fitting companion to Appleton’s CATALOCUE, (No. 72), 
Cyclopedia of Modern Machinery, doing for.tools what that stand- | describing and illustrating the ‘* Pohle Air 
ard work has done for machines ; and presenting the state of the Lift ’’ and other methods of 
tool art with a fullness, clearness and accuracy that is little short 
of marvelous. The book is 10% in. x 7% in., has 710 pages, and Pumping Water by Compressed Air. 
contains over 3.000 illustrations. An admirable mcthod has been Everyone interested in securing a plenti- 
adopted to make this book universally available by those inter- | ¢,,) supply of water economically, should 
ested. In linen cover, it is sent on receipt of 35 cents, and ina | pave a copy of this catalogue. ‘It will be 
handsome cloth binding, in a box, express paid, on receipt of one | cent free to your address upon application. 
dollar. This charge 1s refunded on the first purchase amounting ’ 


to over $10, and a discount sheet is sent with each book.” The Ingersoll-Sergeant Drill Co 
MONTGOMERY & CO. the toot deatcrs, P-0.Box 971, New York City. Havemeyer Building, N.Y. 






































Nothing better or handier than our Hydraulic 


’ ’ 
To Straighten Things. Straightening Press. Ram moved up or down, 
without pumping, by using upper handle connection. Ram moves 4 inches. Shaft or bar 
rests on two roller carriages, cam blocks take load. Will bend 4% inch shaft on 2 foot centers. 
We also make a bending press with centers. Save lots of time and trouble. Power, 75 tons. 
Low price, wide range, high value. The Watson-Stillman Company, Jacks and Hydraulic 
Tools, 202 East 43d Street, New York, U.S. A. 
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60-Inch Boring and 
Turning Mill. 








BOSTON, PHILADELPHIA, English Branch, 
PITTSBURG. 39 Victoria S 


The Best of the Labor Saving Tools. 


Boring and Turning Mills, 


From 30 Inches to 30 Feet Swing. 


Correspondence Solicited. 


yy THE NILES TOOL WORKS COMPANY, 


t., London, S.W. Maia Office and Works, HAMILTON, OHIO. 












y o 
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THE G. A. GRAY CO., CINCINNATI, O. 


HILL, CLARKE & CO., 14 South Canal St., Chicago, Ill. 
STRONG, CARLISLE ‘& TURNEY CO. 193 Bank St , Cleveland, O 


om? —~* ae E. A. KINSEY & CO., 331 West Fourth 8t., Cinc rinnati, 0. 
THOS. K. CAREY & BROS, CO., 2% Light a. Baltimore, Md, 
by the ~~ J. J. McCABE, 14 Dey St., New York City. 
Agents: PACIFIC TOOL & SUPPLY ¢ 10., 102 First St., San Puedes, Cal. 
SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brusse 
CHAS. CHURCHILL & CO., Ltd., London and aan. England. 









Wham Mes np PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? 






HAVE 


YOU 
EXAMINED gy 


THE CENTRIFUGAL SAND MIXER? 
THE VICARS’ MECHANICAL STOKER? 





BOOKS AU RORA To 





Machinists, Engineers, Electricians 
AND ALL PRACTICAL TRADES. 


OUR large catalogue of practical books, em- 

bracing works on over fifty different 
subjects, is now ready for distribution, and 
will - sent prepaid to any address in the 
world, 


NORMAN W. HENLEY & CO., 
15 Beekman St., New York. 





OL WORKS 


AURORA, IND. 


UPRIGHT 


AND 


RADIAL 
DRILLS. 


Patent 
Automatic Stop. 
12 in. to 40 in. 
. Swing. 
80 in. Radial. 





PATENT ENTIRELY AUTOMATIC 


GEAR CUTTERS & 
66 RADIAL Duplex’? GANG CUTTERS. 


EXPORT TRADE 
A SPECIALTY. 





ST. LOUIS, MO. 





Co HPRES 


26 Grtianat 


LAYTON - muse 


SOR WORKS 


A La ao od 











GOULD & EBERHARDT, 


Newark, New Jersey, U.S.A. 


Jouw Lane & Sons, Johnstone, Sectland 
== Scnucuagor & Scuutte, Berlin, Vienna, Braseels. 
$ Kozrren & Co. Moscow, Russia, Shaper Agents. 
Warrs, Cuu.p & ‘Benny. Vienna, Aus. Shaper Agents. 








GEAR cure 


Grant Gear Works, 
12% South 11th Street, 
PHILADELP 


6 Portland Street, 
BOSTON, 


86 Seneca Stree 
CLEVELAND. 


Send for Catalog. 























The Flat Turret Lathe 


Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 


* 
Jones & Lamson Machine Co. 
Springfield, Vt., U. S. A. 
Representative for Germany, Switzerland, Austria-Hungary, Russia, 


Hoilan Sond Belgiu : M. KOY EMANN, Charlottenstrasee, 112, 
Dusseldorf, German im 


England: HENRY KELLEY & CO., 26 Pall Mall, Manchester. 


=p 2 06©ACME 


Machinery Co. 













CLEVELAND, 0. 


MANUFACTURERS OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. += 
ALSO SEPARATE 
HEADS AND DIES. 





SET~avo CAP SCREWS 


PINCINNAT SCREW &TAD (Of 


STANDARD 4" SPECIALS. 
CINCINNATI,O.,U.S.A. 


FOR ENGINES Ano MACHINERY. 


CRANES 


PAWLING & HARNISCHFEGER, 
163 Clinton Street, M!LWAUKEE, WIS. 
MANUFACTURERS OF 


Twist Drills, Reamers and Taps 











- BENDA ¥: a) TOO bats li 
CLEVELAND, OHIO. 
Spring Cotters and Flat Spring Keys. 














